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Compact 
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• 64 channels, sampling frequency 50/100/200 MHz 

• Transitional recording 

• Time measurement with 20 ns resolution 

• High-impedance probes 






LAC 64 



The Ciompacst Aotaflys®;!* ILAfi <54 is a versatile tool 

for measurements on 

• microprocessors 

• software 

• digital logic circuits 

The LAC 64 features a large memory depth of 4000/8000/ 
leOOOwordsand hasafuture-oriented sampling frequency of 
50/100/200 MHz. 

method foif fiosmbsned logic- 

and timing analysis 

For high-speed signal analysis and gfitch capture, the LAC 64 
is fitted with 8 high-resolution channels allowing analysis with 
a resolution of 5 ns. The number of channels Is doubled if a 
resolution of 10 ns is sufficient for the measurement task in 
hand. The high-resolution channels are triggered by the 
50-MHz analyzer and analyzethe vicinity of the trigger point of 
the 50-MHz analyzer. These channels can be connected in 
groups of eight via an electronic crossbar switch to the probe 
inputs of the 50-MHz analyzer, but may also be connected via 
separate probe input4. The high-resolution channels can be 
used as a magnifier for 50-MHz analysis thus permitting spe- 
cific signals to be collected with a higher time resolution. 

In the cese of simultaneous logic-state and timing analyses, 
the LAC 64 does not require two probes to be connected to 
the same test point. This facilitates connection and at the 
same time prevents additional loading of the device under 
test by the input impedance of the second probe. Moreover, 
the chore of changing connections is dispensed with if the 
measurement Is to be performed at different test points with 
high time resolution. 




An electronic cros^ar switch permits simultaneous 50-MHz and 200- 
MHz analysis using only one probe 



during the bre^s, this would however fill the memory with a 
large number of equal data words. At the beginning of the next 
pulse packet the memory would already be full so that the 
second pulse packet could no longer be analyzed. Transitional 
recoiding does not exhibit this disadvantage since recording 
takes place cmly If the data change. 



No problems wHh memory capacity - 
transitional recording with a resolution 
of 2® ns for up to 390 hours 

The LAC 64 records 48 channels with a sampling frequency of 
50 MHz. The large memory depth of 4000 words can be effec- 
tively used thanks to the transitional recording method imple- 
mented in the LAC 64. In this mode, write operations to the 
memory of the logic analyzer are performed only If the new 
data word to be recorded differs from the previous one. The 
interval between the individual data words is also stored, this 
timing information being furnished by a tracking clockwith a 
resolution of 20 ns. This permits a correct timing representa- 
tion of the data stream to be obtained. This method is particu- 
larly helpful when analyzing pulse packets in which short 
pulses alternate with long breaks. To allow accurate collection 
of the pulse packet, a high sampling frequency is required; 



j ! n n n n fl. 

A A A A A A A AAA A A A A AAA A AAAA A b 
A A A AA AA A AA AAA c 

Reduction of memory space required due to transitional recording 
a Data pattern at analyzer input 
b 32 samples without transitional recording 
c 13 samples with transitional recording 



Probes 

Thin cables of great flexibility connect the LAC 64 probes to 
the logic an^yzer. The disadvantages due to the use of rigid 
flat cables, ie abrupt separation from the device undertest and 
tedious connection, are thus avoided. Two types of probe 
are available as extras: TTL probes ( TTL Data Probe LAC-Z1 
for eight channels and TTL Clock Probe LAC-Z2 for the two 
clock channels) and universal probes with adjustable switch- 
ing threshold (Data Probe LAC-Z3 and Clock Probe LAC-Z4). 
Thanks to the high input impedance of the probes (1 MQ II 
4 pF for both LAC-Z3 and LAC-Z4), the device under test is 
only slightly loaded. 



Microprocessor analysis 

Due to the combination of 48 channels at a sampling fre- 
quency of 50 MHz arid the 1 6/8 high-resolution channels in 
conjunction vwth a multitude of probes for 8- and 1 6-bit micro- 
processors available as extras, the l_AC 64 is a powerful tool 
for analyzing software which directly controls hardware. While 
the 50-MHz channels and the microprocessor probe are used 
to monitor program execution, the high-resolution channels 
simultaneously analyze the hardware operations. In this way it 
is possible to check whether a specific peripheral circuit 
correctly responds to a defined microprocessor instruction 
or whether ttie signals driving a component have the correct 
timing. 
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LAC 64 



irjggerans wii'iSu 5® MHa - 
recordamg only data oJ feal interest 

The powerful multilevel triggerfacility of the LAC 64 features all 
the characteristics which distinguish a state-of-the-art logic 
analyzer; Depending on thetriggerword. it is possible on each 
level to disable and enable storage of the input data to make 
sure that only data of interest are recorded. Each trigger 
level is divided into sublevels on which decision trees can be 
created according to the IF-THEN-ELSE principle by simply 
inserting further trigger words. On each sublevel, different 
operations such as start or stop of data transfer to the 
analyzer’s memory, jumping to a different trigger level or start 
of triggering can be performed. The trigger words can be asso- 
ciated with counters which are able to counttime intervals and 
clocks as well as trigger words. 



Analysiis of bus systems 
using multii-eloclc inputs 

The two clock inputs are fitted with a special input circuit 
which ensures that no data are lost even If active clock signal 
edges occur simultaneously at the two clock inputs. Thus 
simultaneous monitoring of two asynchronous buses is pos- 
sible; this Is for Instance necessary if the data streams a 
FIFO input and output are to be analyzed. 



Tiime-measuremen'tt facifli^y 

With each data word, the UKC 64 stores - with a resolution of 
20 ns - timing information which corresponds to the time 
irrterval between successive data words. This time information 
is displayed at the righthand edge of the screen in the 
logic-state diagram and permits measurement of program 
execution times. In the timing display, this time-measurement 
facility is used to produce a linear time display even with an 
irregular external clock or selective recording. 



68 ' 


□ 


A? 




32 


A. 






A 




A 


1 


FB 


79 


j C3 


A 

I.I..I 


A. 

Mil 


Ini 


A 

1 1 H II 1 i 


A 

Hill 


Hill 



Time 



DATAl 

CLKl 

DATAO 

CLKO 



Stored data 



DATAl 


DATAO 


68H 


1TH 


RAH 


1CH 


68H 


FRH 


A7H 


TflH 


A7H 


79H 


A7H 


Cid 


T9H 


C3H 



Clock Time 
CLKO 3ms 
CLKi Sms 
CLKO Sms 
CLKO 1Sms 
CLK1 18ms 
CUKO 2ims 
CLKl 28ms 



No data loss when analyzing asynchronous buses 



LAC 04 plus microprocessor probe - a powerful tool for software analysis 
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SpOit screen - c3ear resul-i <d{jspll37 fer 
rapid error reco^ition 

On the LAC 64, the results are displayed in clear and neat 
form. Powerful search and compare commands facilitate eva- 
luation. The split-screen function makes for great operating 
convenience. In this mode, the screen is divided; any two 
types of result display are possible in the upper and in the low- 
er screen half. The cursors of the two displays can be coupled 
with each other so that the time relation of the two displays is 
clearly visible. When analyzing microprocessor circuits, it 
is, for instance, possible to represent the activities of the pro- 
cessor in disassembled form in one half whereas in the other 
half the effects of program execution on the hardware can be 
checked with the high-resolution channels using the timing 
diagram. 



M^de aind mestnioiraes 

The battery-supported mode memory ensures that up to eight 
device setups can be saved after switching the LAC 64 off. The 
complete test result can be stored in the reference memory for 
comparison with subsequent measurements. 



results 

At the push of a button, test results and conditions can 
be printed outviathe lEC/lEEE-bus, RS-232-C or 8-bit parallel 
irrlerface. It is possible to obtain a screen copy or a list of 
results. 



Two separate 
result displays 



cursors CO and C1 




Softkeys used here for cursor positioning in display A 



Time difference 
marked off 
by the two cursors 

Trigger level 

at which this line 
was stored 

Time interval 
with respect 
to preceding 
data word 



Split-screen result display 
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' llardkeys are used to call up menusforresult display and to 

enter operating parameters. Softkeys -below the screen- _ . . . 

are for menu entries. The labelling depends on the mode The firmware of the LAC 64 resides in an easy-to-exchange 



OPERATION 




2 Introduction into Use of the LAC64 

2,1 Principle of the Logic Analyzer 



A logic analyzer is a measuring instrument that permits to display events in digital circuits. It is 
connected to the circuits to be tested via special probes. The logic levels on the adapted test points 
are evaluated during the measurement at points in time determined by the user and stored in the 
logic analyzer as bit patterns. These points in time can be defined to be equidistant by a clock 
obtained from the analyzer itself (internal clock) or by a clock obtained from the circuit under test 
(external clock). 

The measurement sequence is controlled by a programmable trigger unit. This trigger unit starts the 
data transfer into the analyzer memory and determines the occurrence of the trigger event which 
initiates the final phase of the measurement. When the measurement has been completed, the 
stored bit patterns are evaluated by the logic analyzer and displayed on the screen. 



2.2 Hardware Structure of the LAC64 



The LAC64 is a powerful logic analyzer for general-purpose applications. It features 48 channels with 
a maximum sampling rate of 50 MHz and is additionally equipped with magnifying channels which 
permit asynchronous recording with 200/100 MHz on 8 or 16 channels, respectively. Comprehensive 
trigger facilities permit the user to locate complex faults in logic circuits or to monitor the function of 
these circuits. The logic analyzer consists of the following units: 

• Probes for adaptation to the test item 

• A threshold circuit that can be set to threshold values between -9.9 V and + 9.9 V 

• A trigger circuit that can be programmed by the user such as to start recording of the incoming 
data upon occurrence of particular external events. Four trigger levels can be defined. Each 
trigger level permits parallel monitoring of the occurrence of 4 independent trigger words and 
subsequent jumping to a further trigger level. 

• A magnifying function which, upon triggering of the 48-channel analyzer, permits to record the 
logic states with a high resolution on 8or 16channels, respectively. 

• A data memory which stores the data to be measured. The recording procedure is controlled by 
the trigger circuit. 

• A microprocessor which serves to program the trigger unit, control the measurement as well as 
evaluate the data memory after termination of the measurement. 

• A monitor for display of the recorded data. 
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2.3 Particular Features of the Logic Analyzer 



The logic analyzer exhibits the following features: 

• When using the external clock, two clock inputs are available. One of the clock signals is used to 
record the data independently of each other. Even with very short time intervals between the 
externa! clock signals, there are no losses of data. For this reason, it is even possible to perform 
measurements on modules with interfaces via which noncorrelated accesses are performed (e.g. 
FIFOs). 

• The magnifying channels of the logic analyzer can be switched to all 48 channels of the instru- 
ment or used independently. It is thus possible to evaluate test points with high trigger intel- 
ligence using the 48-channel analyzer as well as to record with the high resolution of the 
magnifying function without the need for connecting probes to test points twice. 

• For analysis of microprocessor circuits, a number of microprocessor probes are available. 

• In the definition of trigger sequences, absolute time windows can also be defined; it is for 
example possible to specify conditions such as "Trigger when 300 ms have elapsed and a logic 1 
subsequently appears on channel xx". 

• In addition, it is possible to program as the counter .criterion for the definition of time spans not 
only absolute times, but also external clocks ("Trigger when 300 external clocks at clock input 0 
have elapsed and a logic 1 subsequently appears on channel xx"), the presence of external states 
("...when pattern y has been applied for 300 clocks) or even the appearance of external states 
("...when pattern y has appeared and disappeard 300 times"). 



2.4 Operation and Setting of the Logic Analyzer 

2.4.1 Hardkeys and Softkeys 

For setting and operation of the logic analyzer, input fields that are combined in several input menus 
are edited. In order to perform a setting, the user has to first call the menu that includes the desired 
setting by pressing a hardkey (key on control panel). Then the user is taken to the desired input field 
via the cursor keys or the softkeys labelled in accordance with the menu and the input field. To set a 
number in this input field, the numerical keypad is used. The definition of the posttrigger counter is 
an example of such an input field. There are also input fields where no input but a selection is to be 
made, e.g. the code in which a channel group is to be displayed (binary, decimal, hexadecimal, etc.). In 
this case, these possible notations are also offered via softkeys which are labelled accordingly when 
the input field is selected. 

The softkey-aided operation offers the advantage that the user may only avail of those keys which 
are currently suitable. Thus, faulty operations are avoided and the operation is clarified, for 
otherwise a great number of hardkeys would be required due to the manifold Input facilities of the 
logic analyzer. 
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2.4.2 Global Settings 

For global settings, the following two menus are used: 

• IN-OUT configuration (see section 4.7) 

In this menu, the interfaces of the logic analyzer are configured which are used to record mea- 
surement results or to enable remote control of the logic analyzer from an e>rternal controller. 
Available interfaces are an IEC625 interface, an RS232 interface and a CENTRONICS interface, the 
latter being used only for printing and not for remote control. With the IEC625 interface, the 
instrument address is set. The baud rate, parity bit, XON/XOFF protocol and the number of stop 
bits are to be set with the RS232 interface. 

• SPECIAL MENU (see section 6) 

The SPECIAL MENU includes the management of eight complete Instrument setups that can be 
predefined in the instrument (e.g. storing and loading of these setups), selection of the disassem- 
blers and setting of parameters of the microprocessor probe. Furthermore, this menu permits to 
select measurement results for documentation purposes. 



2.4.3 Settings for Adapting the Test Item 

In these settings, the user specifies the kind of digital signals to be recorded and the channels to be 
selected for the following measurement. 



Threshold values (see sect! on 4. 1 ) 

Depending on the logic family used in the test item, the data to be recorded feature different logic 
levels. In order to match the logic analyzer to these levels, the threshold voltage of the probes can be 
set to different switching thresholds such as TTL, ECL or voltages between -9.9 V and + 9.9 V in steps 
of 100 mV. The eight channels of a probe are always jointly programmed to the same threshold value. 
The two external clock channels can be set separately. During recording, the analyzer recognizes all 
levels above the set threshold voltage as logic 1 and all levels below as logic 0. 

Channel configuration (see section 4.2) 

The configuration menu permits the user to select individual channels or channel groups from the 
total of analyzer channels according to his specific measuring task, assign names to the channel 
groups and define the format (hexadecimal, binary, octal, ASCII or decimal) in which the channels are 
to be displayed in the definition of trigger words. At the same time, this specification is used as the 
output format for the STATE display. Channels not defined by the user in the configuration menu can 
also be suppressed. They appear neither in the specification of the trigger patterns nor in the display 
of the measurement results. This serves to make operation more convenient for the user. 
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Clock definition (see section 4.5) 

The collection clock for the analyzer can be obtained from two different sources; 

• An internal clock generator provides a clock that can be programmed in a 1-2-5 sequence. The 
data are always transferred in equidistant time intervals determined by this dock. 

Example; Measurement of pulse durations by sampling with a multiple of the internal clock 
frequency. 

• The external clock is directly obtained from the test item via the clock probe. 

Example; Analysis of the states of a synchronous circuit, e.g. of a counter or a shift register, 
using the clock which operates the synchronous circuit. This procedure is also used in 
the analysis of microprocessors where "die signals READ or WRITE are used as a clock. 



2.4.4 Settings for Performing the Measurement 

These settings are used to determine the data patterns to be selected from the applied data stream 
for storage and later evaluation as well as the the measurement sequence. 

TRANSITIONAL RECORDING (see section 4.6) 

When setting the logic analyzer , it is of great importance to clearly define the criteria for data re- 
duction. As the rtiemory of the analyzer is of limited capacity, the user must ensure that only relevant 
data are recorded in the memory. TRANSITIONAL RECORDING permits to reduce the amount of data 
without impeding data evaluation. In this operating mode, data are only recorded when changes in 
level have occurred. This serves to prevent identical data from being written into the analyzer memo- 
ry several times in succession, causing the memory to be unnecessarily filled. This feature is not avai- 
lable for the magnifying channels, 

TIMESTAMPisee section 4.6.3) 

In particular when operating with external clock, i.e. when using a clock signal provided by the test 
item itself, there Is no strict connection between the number of transferred data words and the time 
that has elapsed during data transfer. This is also the case if the data collection is stopped and 
restarted upon occurrence of another condition. So as to nevertheless obtain information on the time 
elapsed between the data collections, the logic analyzer is equipped with a 48-bit counter the 
counter status of which is stored together with the data (TIME STAMP ON). The timing can then 
exactly be reconstructed when evaluating the data, as there is a time information for each data word 
stored. In this operating mode, the 48-channel analyzer can record a maximum of 2045 data words, 
with TIME STAMP OFF a maximum of 4990 data words. The magnifying function does not include a 
TIME STAMP facility, because the collection is always made with an internal dock of 100 MHz or 200 
MHz, which is why the time intervals between the data words succeeding each other in the memory 
are always 10 ns or 5 ns, respectively. 
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Trigger setting 

Two settings are to be performed: 

• Definition of trigger word {see section 5.1) 

A maximum of 4 trigger words can be defined. A trigger word is a data pattern which, upon its 
occurrence, causes the analyzer to respond. These data patterns can be specified in different data 
formats (hexadecimal, binary, etc.). Furthermore, individual channels can be defined as don t 
care", which means that they are irrelevant to the recognition of the data pattern. 

• Trigger sequence (see section 5.2) 

The trigger sequence determines the responses to be made to the occurrence or non-occurrence 
of the trigger words mentioned above. The trigger sequence may comprise a maximum of four 
steps (levels) which can be executed in succession or In any order. Possible analyzer responses are: 

-> TRACE ON: Start of recording 
-» TRACE OFF: Interruption of recording 
-* STORE: Storage of the currently applied data word 
-* GOTOx: Jump to level x 

-> TRIGGER; Initiation of the final phase of the measurement 
Explanation of the TRIGGER command: 

The logic analyzer cyclically writes the incoming data into the memory as long as TRACE ON or STORE 
is active. Basically, this procedure is not limited in time. Thus, in defining the trigger sequence, the 
user has to specify a sequence of conditions following the occurrence of which the analyzer com- 
pletes the measurement. This command is the TRIGGER command which produces the following 
effect: 

A user-adjustable posttrigger counter is started which is decremented with each storage following 
the occurrence of the trigger event. As soon as this counter has run down, the analyzer terminates 
the collection and starts evaluating the stored data. By presetting the posttrigger counter, the user 
can determine whether the data before the occurrence of the trigger sequence (set posttrigger 
counter to 0) or those following the trigger sequence (set posttrigger counter to the memory depth 
of the analyzer) are to be stored. In each trigger level, parallel monitoring of a maximum of 4 
different trigger conditions is possible. This permits to define sequences, such as "Start the collection 
when trigger word 0 occurs but trigger when trigger word 1 occurs". Two further preadjustabie 
counters are available which can be used for defining the trigger sequence. The response of the 
analyzer indicated in a trigger level can be determined by the status of these counters: The analyzer is 
to respond only when the counter has run down or when the counter has not run down yet, e.g, 
"Trigger when trigger word 0 occurs after the counter has run down." The counter criterion for these 
counters may then be either the time (AFTER 500 ms...), the occurrence of external clocks (AFTER 500 
CLOCKS CLKO...), a combination of external clocks and applied trigger words (AFTER 1000 CLK5 CLKO 
WITH TRG01...) or the occurrence of trigger words (AFTER 100 OCCUR OF TRG1...). Occurrence is 
understood to mean that the trigger word actually has to disappear and reappear again. 
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2.4.5 Performing the Measurement (See Section 7.1) 

After adapting the test item and performing the settings described before, data acquisition Is started 
by pressing the START key. The monitor display appears which informs the user on the current state 
of the measurement. The measurement Is terminated either by pressing the STOP key or after the 
posttrigger counter has run down (as described above). The logic analyzer then starts evaluating the 
stored data. 



2.4.6 Evaluation of Measurement Results (See Section 7) 

For evaluating the measurement, the user can choose between different types of display in the 
DISPLAY SELECT menu; These are the STATE display and the TIMING display. Changing between these 
two types of display is performed in two steps: 

- In the DISPLAY SELECT menu, the type of display to be used is selected; 

- In the DISPLAY CALL menu, the preselected type of display is displayed on the screen. 

STATE DISPLAY 

In this type of display, the data words stored by the logic analyzer are displayed in the form of a list. 
This list is arranged according to the channel group configuration and displays the data words in the 
code (hexadecimal, decimal, etc.) specified with this configuration. The lines of this list are numbered, 
line 0 corresponding to the point in time at which the trigger word occurred. When using an externa! 
clock, the external clock signal (clock 0 or clock 1) that has caused the storage is indicated. With the 
TIME STAMP option switched on, the last line indicates for each data word the time interval between 
Its collection and the collection of the preceding data word. 

TIMING DISPLAY 

The representation of data in a TIMING display is similar to a multichannel oscillogram. The timing 
display differs from an oscillogram in that the logic analyzer displays only defined levels (HIGH and 
LOW) at the points in time determined by the sampling clock. By selecting a suitable magnification, 
either the complete memory contents of the logic analyzer or any memory sections can be displayed 
on a monitor. This type of display is preferably used for hardware measurements. 
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3 Putting into Operation 

3.1 Legend to Front and Rear Views 

a) Front view 



piPin: 






SETUP 

SPECIAL 





Call-up of SPECIAL menu 




SETUP Call-up of TRIGGER menu 

T RIGGE R 

o 




SETUP Call-upof CONFIG menu 

CONFIG 




DISPLAY Call-up of DISPLAY 

SELECT SELECT menu 



a 




DISPLAY 


Call-up of DISPLAY CALL 


CALL 


menu 


CD 








TRACE 


Start of recording 


START 




a 






<, t 

V 



TRACE 

STOP 




Stop of recording 
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0000 

O000 
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Keypad to enter signs 
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LOCAL function for 
IEC625 




Cursor function 



0 




Connector for CLOCK 



CLOCK probe 





-48 CHANNELS - Connector for DATA 

F A probes for the 48-CHNL- 

analyzer 










HIGH-RES 
8 A 



Connectorfor DATA 
probes for the HIGH 
RESOLUTION analyzer 
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CONTROL 


Connection of control 
cable for probes LAS-217 
and LA5-Z22 






RETURN 

CD 


Changing to the next 
higher softkey menu or 
termination of a data 




entry 






SCREEN COPY 

CD 


Generation of a screen 
copy via the currently ac- 
tive LIST channel 



8 softkeys with software-control ! ed , mode 
dependent function 



Display of SETL) P menus and DISPLAY 
menus including softkeys 



b) Rearview 



20 
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EPROM disk with operating firmware .of 
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<IEC625> 


lEC-bus connec- 
tor, female 






PARALLEL PRINTER 


Connector for 
printer 
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RS 232C 


RS 232 C connector 


BHIiBIliiSl 






Video output 







^95 


Setting of screen 
intensity 




POWER Power switch 

ON OFF 





F1: 

100/120/230/240 V 
DIN41S71 T4.0D/250 V 



ACsupply socket, fuse holder and AC supply 
voltage selector 




Clock output, 100 
MHz, ECU level 
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Tree Diagram of the CONFIGURATION Menu, Part B 




INPLTTTIMEOUT 





Tree Diagram of the TRIGGER Menu, Part A 






Tree Diagram of the TRIGGER Menu, Part B 






Tree Diagram of the SPECIAL IVIenu 




INPUT SETUP NO 







DISPLAY SELECT Menu 
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Tree Diagram DISPLAY CALL, STATE Display 
















Tree Diagram DISPLAY CALL, TIMING Display 











3.3 Preparations for Use 



3,3.1 Adjustingthe AC Supply Voltage 

The logic analyzer is designed for AC supply voltages of 100 V, 120 V, 220 V and 240 V. It is factory-set 
for operation from 220 V. To adjust a different AC supply voltage, remove the fuse holder 28 on the 
rear panel of the instrument, and replace with the arrow pointing to the desired AC supply voltage. 

Note: Prior to putting the instrument into operation, make sure that the correct AC supply voltage 
is selected. This can be checked on the rear panel of the instrument (Fig. 3-2, item 28). 



3.3.2 Exchanging the Fuse 

To exchange the fuse, remove the fuse holder 28, insert the appropriate fuse and replace the fuse 
holder such that the arrow points to the desired AC supply voltage. 

For all AC supply voltages, a fuse T4.0D Is required. 



3.3.3 Ventilation 

For better cooling, the instrument is equipped with a blower which is located on the right side of the 
Instrument. The required cooling air is sucked In through the air holes on the right side of the instru- 
ment. Therefore make sure not to cover the air holes, in particular at high ambient temperatures. 
Otherwise, the temperature inside the instrument will increase so that a higher failure rate has to be 
expected. 



3.3.4 Connecting the Probes 

The test items are connected to the logic analyzer via appropriate probes. The connectors for the 
probes are located on the front panel to the right of the screen. The control connector 14 is used for 
controlling microprocessor probes. 



3,3.5 Switching on the Instrument 

After connecting the power cable to connector 28, the instrument can be switched on using switch 27 
on the rear of the instrument. After the CRT has warmed up and the self test has been carried out, 
the system is immediately ready for operation, which is indicated by the appearance of the configu- 
ration menu. 



3.3.6 Self Test 

Immediately upon switch-on of th"e instrument, a self test is effected. In the course of three steps, the 
program code (ROM test), the collection memory of the 48-channel analyzer (RAM test) and record- 
ing mode control (ASIC test) are checked. Each test Is terminated by a respective screen message. 
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3.3.7 Brightness of the Screen 

The brightness of the screen can be varied using the knurled knob -25 on the rear of the instrument. 



3.3.8 Video Output 

A video signal is available at the BNC connector 24 on the rear panel of the instrument, enabling an 
external output for the screen display of the instrument. This output can be used both for driving an 
external VDU with a larger screen or for connecting a hardcopy unit furnishing a printout of the 
display. 



3.3.9 Adapting to the Test Item 

The probes of the logic analyzer come with uniform adapters. These adapters can be exchanged. The 
individual connecting wires can be exchanged as well. The external ends of the connecting wires are 
provided with push-on sleeves which can be plugged onto wrap pins. The connecting wires can also 
befitted with Miniclips IGA-28. Individual adaptersare available under the designation IGA-Z3. 



3.3.10 lEC-bus Connector 

The lEC-bus connector permits the logic analyzer to be remote-controlled by a controller as well as to 
drive lEC-bus-compatible printers. It is recommended to use the R&S printer PUD2 with the lEC-bus 
option. The printer can directly be connected to the instrument via the lEC-bus cable PCK. Setting of 
the operating parameters is described in section 8,1. 



3.3.1 1 RS232 Connector 

The RS232 connector enables the logic analyzer to drive printers equipped with this interface. It is re- 
commended to use the R&S printer PUD2 with the RS232 option. Setting of the operating parameters 
is described in section 3. 



3.3.12 Parallel Printer (Centronics Connector) 

The PARALLEL PRINTER connector 22 enables the logic analyzer to drive printers equipped with this 
interface. It is recommended to use the R&S printer PUD2 with the CENTRONICS option. Setting of the 
operating parameters is described in Section 4.7. 
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Instrument Configuration 
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H.RES 0 
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CLOCK-CONFIGURATION 



48CHNL;.. HIGH-RES: 

EXTERN Q:CLKQ TTL J" 1:CLK1 TTL OFF INTERN 10 ns 



“—LAC Addrz 4 LOCAL READY Post-Trig: 0 LEV:0 TW:1234 




Fig. 4-1 Configuration menu 



The basic instrument setting is performed in the configuration menu which is called up using the 
CONFIG key (see Fig. 3-1, item 3). 

The configuration of the logic analyzer comprises all settings required for adapting the test channels 
of the logic analyzer to the test item. These are: 

• Determination of the threshold voltages at the inputs of the DATA probes (see section 4.1) 

• Flexible combination of test channels in channel groups, i.e. the channel configuration (see section 
4.2) 

• Selection of test channels with high resolution (see section 4.3) 

• Selection of test channels using the TRANSITIONAL RECORDING mode (see section 4.4) 

• Determination of the collection clock (see section 4.5) 

• Selection of the mode of recording (RECORD MODES, see section 4.6). 

• Definition of the IN-OUT configuration for printing and remote control (see section 4.7) 
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Notes on the screen configuration: 

The configuration menu is composed of 3 successively arranged fields on the screen: 

• POWER UP field 

• CHANNEL CONFIGURATION field 

• CLOCK CONFIGURATION field. 

The POWER UP field contains the version number of the installed software. It is indicated in this field 
because the configuration menu does not only appear when pressing the CONFIG key but also when 
switching on the logic analyzer. 

The CHANNEL CONFIGURATION field contains the input fields for the threshold voltages of the 
probes, the arrangement into channel groups of the 48-channel and high resolution analyzer and the 
transitional recording configuration. 

The CLOCK CONFIGURATION field specifies the collection clocks for the 48-channel and high 
resolution analyzer. 

The following monitor information is displayed in the lower section of the menu screen: 

Address and status of IEC625 interface and status information of the recording process. 
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4 . 1 . 



Setting the Threshold Voltages of the DATA and CLOCK Probes 



4.1.1 Introduction 

The threshold voltage of the DATA and CLOCK probes determines whether the signal applied to the 
probe Input Is recognized as logic HIGH or LOW. The signal is recorded as a HIGH signal if its voltage is 
greater than the threshold voltage and as a LOW signal if the voltage is smaller. 

The threshold voltages are set In the configuration menu. This menu Is called up using the CONFIG key 
(see Fig. 3-1, item 3). 

• Threshold voltages of the DATA probes 




Fig. 4-2 Input fields for the threshold voltages of the DATA probes 

The third line of the CHANNEL-CONFIGURATION field in the CONFIGURATION menu 
successively lists the DATA probes of the logic analyzer. The designations correspond to those of 
the probe connectors on the bottom right of the front panel. 

■ The probes 48CHNL: F to 48CHNL: A belong to the 48-channe! analyzer, the probes HIGH- 
RES'.HB and HIGH-RES:HA belong to the high resolution analyzer. 

The probe designations are followed by (7...0). This serves to indicate that probe channel No. 7 is 
represented by the column on the extreme left in the channel group field associated with each 
probe (the field with the characters - below the THRSLD display). Toward the right, chan- 
nel 7 is followed by channel 6, 5, etc. and finally channel 0 on the extreme right of the channel 
group field. 

The line below starting with THRSLD contains the input fields for the threshold voltages of the 
DATA probe in question. 

• Threshold voltages of the CLOCK probe 





CLOCK-CONFIGURATION 




48CHNL: 




HIGH-RES; 


EXTERN 0:CLK0 TTL 


_T IrCLKl TTL OFF 


INTERN 10 ns 









Fig. 4-3 Input fields for the threshold voltages of the CLOCK probe 



The threshold voltages of the CLOCK probe can only be specified if the clock is switched to EX- 
TERN (see section 4.6). The third line of the CLOCK-CONFIGURATION field in the 
CONFIGURATION menu then provides 2 input fields in which the threshold voltage of the two 
external clock inputs CLKO and CLKl can be specified. In Fig. 4-3 TTLs are set for CLKO and CLKL 
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The threshold voltage of the Input comparators can be individually set for the DATA probe and the 
CLOCK probe of the logic analyzer. It is then identical for all channels of the probe In question. The 
threshold voltage can be selected between -9.9 V and +9.9 V with a resolution of 100 mV. 

To simplify the operation, two values are directly offered via softkeys: + 1.4 V for TTL and -1.3 V for 
ECL applications. 



4.1 .2 Setting the Threshold Voltage of the DATA Probe 



The threshold voltage of the input comparators of the DATA probes is set in the CONFIGURATION 
menu. Proceed as follows: 

k Press the CONFIG key (see Fig. 3-1, Item 3). 

The CONFIGURATION select menu is called up. 




IMi^OUT ■ RECORD 
CONFIG I M0DE9: 



(ml) 



Fig. 4-4 

► Press the softkey CHANNEL CONFIG THRESHOLD. 
The THRESHOLD select menu (m 1 1) is called up. 



SELECT 


THRESHOLD 


TTL ■ 


ecu 1 VAR 








(m1i; 






Fig. 4-5 

The cursor appears in the input field THI^LD of probe F. It can be shifted to the input fields of 
the other probes usi ng the cursor keys and -+. 



By pressing the respective softkey, the following settings can be performed: 



Softkey 


Action 


SELECT 

THRESHOLD 

TTL 


Thethreshold voltage of the DATA probe denoted by the cursor is set to + 1.4 V. 


SELECT 

THRESHOLD 

ECL 


The threshold voltage of the DATA probe denoted by the cursor is set to -1 .3 V. 


SELECT 

THRESHOLD 

VAR 


Call-up of the variable THRESHOLD entry. The required threshold voltage can be set on 
the front panel of the logic analyzer using the numeric keypad. The entry is terminated 
by pressing the RETURN key. 



To return to the CONFIGURATION select menu (ml), the RETURN key is pressed several times (see 
Fig. 3-1, item 16). 
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4.1 .3 Setting the Threshold Voltage of the CLOCK Probe 

The threshold voltage of the input comparators of the CLOCK probe is set in the CONFIGURATION 
menu. Proceed as follows: 



► Press the CONFIG key (see Fig. 3-1 , item 3). 

The CONFIGURATION select menu (ml) is called up. 




Fig. 4-6 



► Press the softkey CLOCK-CONFIG. 

The CLOCK-CONFIGURATION select menu (m15) is called up. 




Fig. 4-7 



^ Press the softkey 48CHNL-CLOCKEXT. 

The CLOCK-EXT setting menu (ml 52) is called up. 




Fig. 4-8 



( ► Press the softkey SELECT THRESHOLD. 

The CLOCK-EXT-THRE5HOLD setting menu (ml 527) is called up. 




Fig. 4-9 

The cursor appears in the field for setting the threshold voltage of the external clock input CLKO. 
Using the cursor keys e- and it can be shifted to the other input fields. 
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By pressing the respective softkey, the following settings can be performed: 



Softkey 


Action 


SELECT 

THRESHOLD 

TTL 


The threshold voltage of the CLOCK probe denoted by the cursor is set to + 1.4 V. 


SELECT 

THRESHOLD 

ECL 


The threshold voltage of the CLOCK probe denoted by the cursor is set to -1 .3 V. 


SELECT 

THRESHOLD 

VAR 


Call-up of the variable THRESHOLD entry. The required threshold voltage can be set 
using the numeric keypad on the front pane! of the logic analyzer. The entry is termi- 
nated by pressing the RETURN key. 



To return to the CONFIGURATION select menu (ml), the RETURN key is pressed several times (see 
Fig. 3-1, item 16). 



( 
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4.2 



Arrangement of Channels in Channel Groups 



4.2.1 Introduction 

The channel configuration provides a clear arrangement of the total of 64 channels of the logic ana- 
lyzer: 



CHANNEL-CONFIGURATION 

48CHNL; HIGH-RES: 

PROBES FC7...0) E(7...Q) D(7...0) C(7...0) B(7...0) A(7...0) B(7...0) A(7...0) 
THRSLD TTL TTL TTL TTL TTL TTL TTL TTL 

A H 

H ++++++++ 

H i 

H ++++++++ 

H ++++++++ 

H ++++-♦-+++ 






Fig. 4-10 

The channels of the 48-channel or high resolution analyzer can be combined In channel groups. Each 
channel group Is assigned a name (label) and a display code. With this code and this name, the trigger 
words will then be displayed in the TRIGGER menu and the recorded data in the DISPLAY menu. 

Each channel is represented by a vertical line of dots in the central part of the CHANNEL 

CONFIGURATION menu. If a plus or a minus sign is entered in this line, this channel Is' part of the 
channel group which is arranged in the horizontal direction, i.e. in the associated line. 

By entering plus or minus signs in this field, any channels of the logic analyzer can be optionally com- 
bined in channel groups. The two signs determine the channel group and also indicate whether the 
respective channel group is treated with positive { + ) or negative (-) logic in the TRIGGER menu and in 
the DISPLAY menus. 

The channel configuration Is set in the CONFIGURATION menu. This menu can be directly called up via 
the CONFIG key (see Fig. 3-1, item 3). 



The name of a channel group (label) can consist of up to 4 ASCII characters. All alphanumeric 
characters as well as and space are available and can be optionally combined in any way . The 
name is entered via a softkey menu. 

The display codes available are hexadecimal (H), binary p), octal (O), decimal (D) and ASCII (A). 

The indication of polarity of the signs entered In the channel groups (+ and -) is always Identical for 
all channelsofachannel group. 

In the list of channel groups, new channel groups can be added at any place or unwanted groups 
deleted. A maximum of 20 channel groups is possible. 
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Note: The channels of the 48-channel analyzer cannot be combined with the channels of the high 

resolution analyzer in common channel groupsi 

Entries in the channel group field of the 48-channel analyzer refer to both analyzers: An 
H.RES channel group (H.RESQ oder H.RESl) entered further down in line H.RES indi- 
cates that this channel is recorded by both analyzers (with different dock rates). This is con- 
sidered in the display by particular markings. 

Entries in the HIGH-RES channel group field ensure an exclusive high resolution recording 
of this channel group via the probe inputs HIGH RES B and A of the logic analyzer. For any 
such recording It is moreover necessary that the channel groups of the high resolution ana- 
lyzer (H.RESO or H.RESl) are specified further down (vertically seen) in line H.RES (see 
section 4.3). 



4.2.2 Entering the Channel Group Data 

The channel group data are set in the CONFIGURATION menu. Proceed as follows: 

^ Press the CONFIG key (see Fig. 3-1, item 3). 

The CONFIGURATION select menu (ml) is called up. 



CHANNEL CONFIO 

THRESHOLD f CHNL-GRPdl REd 



TRANS 



CLOCK 

CONFIG 



IM/Oirr ■ RECORD 
CONFIG ■MODES 



(mi; 






Fig.4-11 



^ Press the softkey CHANNEL CONFIG CHNL-GRPS. 

The 4S-CHNL configuration setting menu (mil) is called up. 




Fig. 4-12 
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By pressing the respective softkey, the following settings can be performed: 



Softkey 


Action 


SELECT CHANNEL 


A + (plus) sign is entered In theconfiguration field atthe current cursor 
location. In the event thatthis channel has been assigned to a different 
channel group, the entry is deleted.' 

The complete channel group Is switched to positive polarity. 


SELECT CHANNEL 


As SELECT CHANNEL +,exceptthatthe -(minus) sign is used and the channel 
group is switched to negative polarity. 


SELECT CHANNEL 
DELETE 


An entry of -t- (plus) or- (minus) sign present at the current cursor location is 
deleted. 


INSERT 
CHNL GRP 


A new channel group Is inserted directly ahead of the current cursor location. 


APPEND 
CHNL GRP 


A new channel group is appended directly following the current cursor 
location. 


DELETE 
CHNL GRP 


The channel group presentatthe current cursor location is deleted. 



By pressing the RETURN key (see Fig. 3-1. item 16), the CONFIGURATION select menu can again 
be return-ed to. 



4.2.3 Entering Labels for the Channel Groups 

The labels of the channel groups are entered in the CONFIGURATION menu. Proceed as follows: 

y press the CONFIG key (see Fig, 3-1, item 3). ■ 

The CONFIG select menu is called up. 



CHANNEL CONFIG 

THRESHOLD |CHNL«GRP3| H. RE3 






TRANS 



CLOCK 

CONFIG 



IN/ OUT 
CONFIG 



RECORD 

MODES^^ 



Fig. 4-13 



Press the softkey CHANNEL CONFIG CHNL-GRPS. 

The 48-CHNL-configuration setting menu (ml 1) is called up. 



DEFINE 

LABEL: 



DEFINE 

CODE 



SELECT CHANNEL- I INSERT I APPEND | DELETE: 
•k I - 1 DELETE I CHNL GRP I CHNL GRP I CHNL GRP 



Fig. 4-14 
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y Press the softkey DEFINE LABEL. 

The LABEL input menu (m1 1) is called up. 



CURSOR ■ PICK 



CURSOR 



ABCDEFGHIJKLMNOPQRSTUVWXYZ- 0123456789 



CHflRflCTEI? ■ RreHT 






Tv: 



(m121) 



Fig. 4-1 5 



By pressing the respective softkey, the following settings can be performed: 



Softkey 


Action 


CURSOR 

LEFT 


Cursor in the ASCII select line moves one position to the left 


PICK 


The ASCII character denoted by the cursor is included in the 


CHARACTER 


label 


CURSOR 


Cursor in the ASCII select line moves one position to the 


RIGHT 


right 



To return to the CONFIG select menu (ml), the RETURN key (see Fig. 3-1, item 16) is pressed 
several times . 



4.2.4 Setting the Channel Group Display Code 

The channel group display codes are set in the CONFIGURATION menu. Proceed as follows; 

y Press the CONFIG key (see Fig. 3-1, item 3). 

The CONFIGURATION select menu is called up. 




Fig. 4-1 6 



. y Press the softkey CHANNEL CONFIG CHNL-GRPS. 

The 48-CHNL configuration setting menu (ml 1) is called up. 




843.6508.02 



4.10 



E-5 








>■ Press the softkey DEFINE CODE. 

The display CODE input menu {ml 12) is called up. 




Fig. 4-18 



By pressing the respective softkey, the following settings can be performed: 



Softkey 


Action 


SELECT CODE 


The channel group denoted by the current cursor location 


BIN 


is assigned the new display code "binary". 


SELECT CODE 


The channel group denoted by the current cursor location 


HEX 


is assigned the new display code "hexadecimar . 


SELECT CODE 


The channel group denoted by the current cursor location 


OCT 


is assigned the new display code "octal". 


SELECT CODE 


The channel group denoted by the current cursor location 


DEC 


is assigned the new display code "decimal". 


SELECT CODE 


The channel group denoted by the current cursor location 


ASCII 


is assigned the new display code "ASCII" . 



By pressing the RETURN key (see Fig. 3-1, item 16), the CONFIGURATION select menu. (ml) can 
again be returned to. 
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4.3 



Configuration of the High Resolution Analyzer 



4.3.1 Introduction 






CHANNEL-CONFIGURATION 

48CHNL: HIGH-RES: 

PROBES F(7...0) E(7...Q) 0(7. ..Q) C(7...0) B(7...0) A(7...0) HB(7...0) HA(7...0) 



THRSLD TTL TTL TTL TTL TTL TTL TTL TIL 

GPl H ++-< -n-n -+ 

GP2 H ++++++++ 

6P2 H ++++++++ 

Gp4 H ++++++++ 

GP5 H ++++++++ 

GP6 H 

H.RES: ...... H.RESO H.RESl 



Fig. 4>19 



In addition to the 48-channel analyzer, the logic analyzer also contains the high resolution analyzer. 
This can be conceived of as a magnifier that allows to observe the time period before and after the 
trigger event with a high resolution of up to 5 ns. This analyzer always uses an internal clock. 



With regard to the trigger point, the high resolution analyzer is linked with the 48-channel analyzer. 
As soon as the latter detects a trigger event, both analyzers are started. In the DISPLAY menu, this 
trigger point functioning as synchronization point will then enable a time-correlated display of both 
collections made with different clock rates. If no trigger evenfoccurs, the high resolution analyzer is 
not started, which is why no high resolution display is possible. 



The high resolution analyzer Is set in the CONFIGURATION menu. This menu can be called up using the 
CONFIG key (see Fig. 3-1, item 3). 

The high resolution analyzer features two basic settings: 16 channels with a clock rate of 100 MHz or 8 
channels with 200 MHz. An internal clock is always used. 

The high resolution channels can either be superimposed on the 48 channels of the 48-channel 
analyzer in 1 or 2 blocks of 8 channels each (H.RESO und H.RESl) or form their own channel groups. 

If they are to be superimposed on the channels of the 48-channel analyzer as a "magnifier", the 
H.RES blocks in the H.RES line must be positioned below the respective channels of the 48-channel 
analyzer. It needs be noted that these channels form part of the channel groups of the 48-channel 
analyzer (see section 4.2.1). 

If the high resolution channels are to form their own channel groups, the H.RES blocks in the H.RES 
line must be positioned below the respective channels of the high resolution analyzer. It needs be 
noted that these channels form part of the channel groups of the high resolution analyzer (see section 
4.2.1). 




Note; The channels of the 48-channel analyzer cannot be combined with those of the high re- 

solution analyzer in common channel groups! 



4.3.2 Setting the Configuration of the High Resolution Analyzer with a Clock Rate 
of 10 ns 

The configuration of the high resolution analyzer with a clock rate of 10 ns is set in the 
CONFIGURATION menu. Proceed as follows; 

^ Pressthe CONFIG key. 

The CONFIGURATION select menu (ml) is called up. 




Fig. 4-20 

i Press the softkey CHANNEL CONFIG H. RES. 
The HIGH-RES setting menu is called up; 




Fig. 4-21 

The cursor appears at the beginning of the input line in the menu and can be shifted to the 
selected channels using the cursor keys. 



By pressing the respective softkey, the following settings can be performed: 



Softkey 


Action 


SET 


The H.RESO block of the high resolution analyzer is assigned to the probe 


H.RESO 


denoted by the cursor location. 


SET 


The H.RES1 block of the high resolution analyzer is assigned to the probe 


H.RESl 


denoted by the cursor location. 



By pressing the RETURN key (see Fig. 3-1, item 16), the CONFIGURATION select menu (ml) can 
again be returned to. . 
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Note: 



The channels of the 48-channe! analyzer cannot be combined with those of the high re- 
solution analyzer in common channel groups! 



4.3.3 Setting the Configuration of the High Resolution Analy 2 er with a Clock Rate 
of 5 ns 

The configuration of the high resolution analyzer with a dock rate of 10 ns is set in the CONFIGURA- 
TION menu. Proceed as follows: 

^ Press the CON FI G key. 

The CONFIGURATION select menu (ml) is called up. 




^ Press the softkey CHANNEL CONFIG H. RES. 
The HIGH-RES setting menu is called up: 




(ml 3) 



Fig. 4-23 

The cursor appears at the beginning of the input line in the menu and can be shifted to the 
selected channels using the cursor keys. 



By pressing the respective softkey, the following settings can be performed: 



Softkey 


Action 


SET 

H.RESO 


The H.RESO block of the high resolution analyzer is assigned to the probe 
denoted by the cursor location. 



By pressing the RETURN key (see Fig. 3-1, item 16), the CONFIGURATION select menu (ml) can 
again be returned to. 
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4.4 



Configuration of the TRANSITIONAL RECORDING Mode 



4.4.1 Introduction 



CHANNEL-CONFIGURATION 



PROBES 


H 


THRSLO 




GPl 


H 


, . 


GP2 


H 


. . 


GP3 


H 


, . 


GP4 


H 




GPS 


H 


. . 


GP6 


H 


* • 


H.RES: 


. 


TRANS: 


t 












■Sr* 



48CHNL: 
7. . .0 
TTL 



TTL 



TTL 



TTL 



TTL 



TTL 

++-M-++++ 



HIGH-RES: 
HB(7. . .0) 
TTL 



TTL 



++++++++ 



++++++++ 



++++++++ 



++++++++ 



H.RESO H.RESl 



Fig. 4-24 

The TRANSITIONAL RECORDING mode checks with each clock whether there has been a change in the 
logic levels of the channels since the last recording. If this is not the case, the current status of the 
signal is not transferred into the memory. If, however, the level of at least one channel has changed, 
the new status of ail channels and the time elapsed since the last collection are recorded in the 
memory. Storage of this time permits a time-linear display of the measurement results in the DISPLAY 
menus. 

The purpose of this type of recording is to prevent signals that do not change over a longer period of 
time from unnecessarily occupying storage space in the memory. 

The 48 channels of the 48-channel analyzer can be individually set to the TRANSITIONAL RECORDING 
mode in the bottom line of the CHANNEL-CONFIG field in the CONFIGURATION menu which starts 
with the name TRANS. The channels of the high resolution analyzer are operated in norma! mode 
only. 

A channel operating in the TRANSITIONAL RECORDING mode rs marked by an arrow Cf) at the 
respective place in the TRANS setting line. Channels of this kind are also marked In the display of the 
recorded data in the DISPLAY menus. 

The current TRANSITIONAL RECORDING configuration can be switched on and off as a whole. For this 
purpose, a corresponding switching facility is provided in theTRANSlTIONAL RECORDING menu (ml4) 
(see section 4.4.2) and in the RECORD MODE menu (m18). The RECORD MODE menu is called up in the 
CONFIGURATION menu (ml) (see section 4.6). 
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4.4.2 Setting the Configuration for TRANSITIONAL RECORDING 

The TRANSITIONAL RECORDING mode is set in the CONFIGURATION menu. Proceed as follows: 
^ Pressthe CONFIG key. 

The CONFIGURATION select menu (ml) is called up. 




Fig. 4-25 

^ Press the softkey CHANNEL CONFIG TRANS. 

The TRANSITIONAL RECORDING setting menu (m13) is called up. 














(ml 4) 



Fig. 4-26 



With the TRANSITIONAL RECORDING mode switched on, the cursor appears at the beginning of the 
input line TRANS, when the TRANSITIONAL RECORDING menu (ml4) has been called. The cursor can 
then be shifted to the required channel using the cursor keys. 

By pressing the respective softkey, the following settings can be performed: 



Softkey 


Aktion 


TRANSITION 

ON 


This softkey switches on the TRANSITIONAL-RECORDING mode. 


TRANSITION 

OFF 


This softkey switches off the TRANSITIONAL-RECORDING mode. 


TRANS-CHNLS 

SET 


The channel denoted by the cursor location is set to theTRANSITiONAL- 
RECORDING mode and marked by an arrow. 


TRANS-CHNLS 

DELETE 


The TRANSITIONAL RECORDING mode is cancelled for the channel denoted 
by the cursor location. The arrow is deleted. 



Note; The softkeys TRANS-CHNLS SET and TRANS-CHNL5 DELETE are only displayed, when the 
TRANSITIONAL RECORDING mode is switched on. This applies also for the arrows and the 
cursor in the input line TRANS. 

The softkeys TRANSITION ON and TRANSITION OFF are also displayed in the RECORD MODE 
menu (ml 8) (s. section 4.6). 



By pressing the return key, the CONFIGURATION select menu can again be returned to. 






4,5 Setting the CLOCK 

4.5.1 Introduction 




48CHNL: 

EXTERN 0:CLK0 TTL 



CLOCK-CONFIGURATION 



J" 1:CLK1 TTL OFF 



HIGH-RES: 
INTERN 10 ns 



Fig. 4-27 

A logic analyzer measures the logic level at the DATA probe inputs at defined points in time (i.e. 
docks) and stores the measurement results in the internal data memory. The clock can be internally 
generated or also externally applied to the CLOCK probe {see Fig. 3-1, item 11). 



In the operating mode CLOCK INTERN, the clock is generated by an internal oscillator. It delivers a 
periodic clock signal that can be set to occur at particular time intervals. 

In the operating mode CLOCK EXTERN, the clock is obtained from an external source, e.g. from the 
test item itself. For this purpose, the two CLOCK-EXT inputs of the CLOCK probe of the logic analyzer 
are used. 



The clock Is set in the CONFIGURATION menu. This menu can be called up using the CONFIG key. 



Note: With TRANSITIONAL RECORDING mode active, the measured data are not as a rule gene^ 

rally stored with each dock but only if they have changed since.the last storage. 



The following settings are possible: 

• 48-channel analyzer CLOCK INTERN: 

The setting range for the internal dock of the 48-channel analyzer covers 20 ns to 500 ms. It can be 
set to 20 ns, 40 ns, 60 ns, 80 ns, 100 ns and, starting at 100 ns, the clock rate can be set in steps of 1 
ns. The units ns, jis and ms can be directly set. 

• 43-channel analyzer CLOCK EXTERN: 

The logic analyzer provides two external dock inputs via the CLOCK probe. It can be selected for 
each dock input whether a rising or a falling edge is to be used. Besides, each input can also be dis- 
abled. 

As with the DATA probes, the threshold value of the input comparators can be set in 100-mV steps 
from -9.9 V to +9.9 V for each CLOCK probe. The two dock channels can be assigned a name 
(label) consisting of a maximum of 4 characters. 

• High-resolution analyzer: 

The high resolution analyzer always uses an internal clock. Clock rates of 10 ns and 5 ns can be 
selected. 
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4.5.2 Setting the Internal Clock of the 48-channel Analyzer 



The internal clock of the 48-channel analyzer is set in the CONFIGURATION menu which is directly 
called up using the CONFIG key on the front panel of the logic analyzer. Proceed as follows: 

► Pressthe CONFIG key. 

The CONFIGURATION select menu (ml) is called up. 




Fig. 4-28 



( 



Fig, 4-29 

► Press the softkey 48-CHNL-CLOCK INT. 

The CLOCK INTERN setting menu for the 48-channel analyzer is called up. 

151 ) 



Fig. 4-30 




^ • Press the softkey CLOCK CONFIG. 
The CLOCK select menu is called up. 
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By pressing the respective softkey, the following settings can be performed: 



Softkey 


Action 


MSEC 


The unit becomes milliseconds . 


USEC 


The unit becomes microseconds. 


MSEC 


The unit becomes nanoseconds. 


UP 


The clock rate changes in ascending sequence. 


DOWN 


The clock rate changes in descending sequence. 



The following numerical values can be selected: 



1 , 2, 3, 4, 5, 6, 7, 8, 9. 1 0, 20, 30, 40, 50, 60, 70, 80, 90, 100, 200, 300, 400, 500, 600, 700, 800, 900. 



Note: The entries are restricted by the range limits of the internal clock (20 ns or 500 ms). 

To return to the CONFIG select menu (ml), the RETURN key (see Fig. 3-1, item 16) is pressed several 
times. 



4.5.3 Setting the External Clock of the 48-channel Analyzer 

The external clock of the 48-charinel analyzer is set in the CONFIGURATION menu. This menu can be 
directly called up using the CONFIG key on the front panel of the logic analyzer. Proceed as follows: 



^ Pressthe CONFIG key. 

The CONFIGURATION select menu (ml) is called up. 




Fig. 4-31 
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► Press the softkey CLOCK CONFIG. 
The CLOCK select menu is called up. 



4S CHNL-CLOCK 


HIGH-RES 


IMT 1 EXT 


CLOCK 



(m1 






Fig. 4-32 



► Press the softkey 48-CHNL-CLOCK EXT. 

The CLOCK EXTERN setting menu for the 48-channe! analyzer (m152) is called up. 



i 



SELECT CLOCK 
CLKO I CLia 



DEFINe 

LABEL 



DEFINE EDGE 

J" 



SELECT 

THRESHOLD 



(tn1 






Fig. 4-33 



By pressing the respective softkey, the following settings can be performed: 



Softkey 


Action 


SELECT CLOCK 
CLKO 


The first CLOCK-EXTERN channel is currently activated. 


SELECT CLOCK 
CLKl 


The second CLOCK-EXTERN channel is currently activated. 


DEFINE LABEL 


Call-up of the input menu for’the label name of the currently activated CLOCK- 
EXTERN channel. The label name may comprise a maximum of 4 ASCII characters. 
The entry is made via a LABEL Input menu (ml 523) as described for the channel 
group labels in section 4.2.3 


DEFINE EDGE 

J" 


The active edge forthe currently activated CLOCK-EXTERN channel is set to 
"rising". 


DEFim^ EDGE 


The active edge forthe currently activated CLOCK-EXTERN channel is set to 
"falling". 


DEFINE EDGE 
OFF 


Switching off of the CLOCK-EXT channel. Via key i- -i 

the channel is activated again. -« 1- 


select 

THRESHOLD 


Call-up oftheCLOCK-EXT-THRESHOLD setting (m1 527) for the currently 
active CLOCK-EXTERN channel (see section 4.1 .3). 



To return to the CONFIGURATION select menu (ml), the RETURN key (see Fig. 3-1, item 16) is 
pressed several times. 






4.5.4 Setting the Clock of the High Resolution Analyzer 



The clock of the high resolution analyzer is set in the CONFIGURATION menu. Proceed as follows: 
► Press the CONFIG key. 

The CONFIGURATION select menu (ml) is called up. 




Fig. 4-34 

All settings referring to the clock are indicated In the lower third section of the CONFIGURATION 
menu, the CLOCK CONFIG field. 



► Press the softkey CLOCK CONFIG. 
The CLOCK select menu is called up. 



CHNL- CLOCK 
ItfT ■ EXT 




HIGH-REd 

CLOCK 










(m15> 



Fig. 4-35 



^ Press the softkey HIGH-RES-CLOCK. 

The CLOCK-INTERN setting menu for the high resolution analyzer (m153) is called up. 




Fig. 4-36 



By pressing the respective softkey, the following settings can be performed: 



Softkey 


Action 


HIGH-RES-CLOCK 
10 ns 


The dock of the high resolution analyzer is set to 10 ns, internal. 


HIGH-RES-CLOCK 
5 ns 


The dock of the high resolution analyzer is set to 5 ns, internal. 



If a clock rate of 5 ns Is selected, the high resolution analyzer can only be assigned one probe in 
the HIGH-RES menu. 

To return to the CONFIG select menu (ml), the RETURN key (see fig. 3-1, item 16) is pressed 
several times. 
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4,6 Configuration of the RECORD MODE 



4.6.1 Introduction 

• Transitional Recording on/off 

The TRANSITIONAL RECORDING mode Is switched on or off as a whole. 

• Recording with TIME STAMP on/off 

This determines whether the next collection is to be made with or without the time being mea- 
sured from clock to clock (TIME STAMP). As the TIME STAMP information is recorded in the me- 
mory together with the measured data, the maximum number of data words in the memory is 
affected. 

• Autorepeat Mode 

The AUTOREPEAT mode permits to define whether the logic analyzer is to stop after recording or 
to automatically restart . 



4.6.2 Activating and Deactivating the TRANSITIONAL RECORDING Mode 

The TRANSITIONAL RECORDING mode is set in the CONFIGURATION menu. Proceed as follows: 



^ Press the CONFIG key. 

The CONFIGURATION select menu (ml) Is called up. 




Fig. 4-37 



^ Press the softkey RECORD MODES. 

The RECORD MODE setting menu is called up. 




Fig. 4-38 



0/0 ccno no 



A 00 






By pressing the respective softkey, the TRANSITIONAL RECORDING mode can be svyitched on and 
off: 



Softkey 


Action 


TRANSITION 

ON 


TRANSITIONAL RECORDING mode is switched on. 


TRANSITION 

OFF 


TRANSITIONAL RECORDING mode is switched off. 



By pressing the RETURN key (see Fig. 3-i, item 16), the CONFIGURATION select menu (m1) can be 
returned to. 



4.6.3 Activating and Deactivating TIME STAMP Measurennent 

The TIME STAMP measurement is set in the CONFIGURATION select menu. Proceed as follows: 
^ Press the CONFIG key. 

The CONFIGURATION select menu (ml) is called up. 




^ Press the softkey RECORD MODES. 

The RECORD-MODE setting menu is called up. 




Fig. 4-40 

By pressing the respective softkey, the TIME STAMP is switched on and off: 



Softkey 


Action 


TIME STAMP 
ON 


TIME-STAMP measurement is switched on. 


TIME STAMP 
OFF 


TIME STAMP measurement is switched off. 



By pressing the RETURN key (see Fig. 3-1, item 16), the CONFIGURATION select menu (ml) can 
again be returned to. 
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4.6.4 Settings for the AUTOREPEAT Mode 



The AUTOREPEAT mode is set in the CONFIGURATION menu. Proceed as follows: 

y Press the CONFIG key. 

The CONFIG select menu (ml) is called up. 




Fig. 4-41 



y Press the softkey RECORD MODES. 

The RECORD-MODE setting menu is called up. 



HRjjnR^^I 










Fig. 4-42 

By pressing the respective softkey, the following settings can be performed: 



Softkey 


Action 


AUTOREPEAT 

ON 


AUTOREPEAT mode is switched on. This means that on comple- 
tion of a data collection the LAC64 automatically restarts re- 
cording. 

See also the key function STOP IF MAIN # REF in this menu. 


AUTOREPEAT 

OFF 


AUTOREPEAT mode Is generally switched off. 


STOP IF MAIN # REF 
ON 


The following series of automatic recordings is interrupted if 
the recordings have different values in the MAIN and the REF 
memory. 

(This softkey is output only if the AUTOREPEAT mode is 
switched to ON.) 

See also Section 7.A.7 


STOP IF MAIN # REF 
OFF 


The series of automatic recordings is not interrupted if the 
recordings have different values in the MAIN and REF memory. 
(This softkey is output only if the AUTOREPEAT mode is 
switched to ON.) 



By pressing the RETURN key (see Fig. 3-1, item 16), the CONFIGURATION select menu (ml) can 
again be returned to. 
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4.7 



Setting the Parameters for Printing and Remote Control 



4.7.1 Introduction 

This configuration is used to determine all parameters required for printing of menus, recorded data, 
etc, and remote-control of the logic analyzer. Note that only presettings are made here; printing is 
actually started in the SPECIAL menu (see section 6), remote control is initiated from an external 
controller (see section 8, Remote Control). 

The IN-OUT configuration is set in the CONFIGURATION menu which is directly called up via the 
CONFIG key. 



Print parameters (Print control): 

The logic analyzer permits to output hardcopies via 3 different interfaces: 

• IEC625 

• RS232 

• CENTRONICS 

Always one of these interfaces is currently activated. Interface parameters can only be defined for the 
currently active Interface, but are retained in the background when another one has been activated. 



Interface 


Parameter 


Setting 


IEC625 


TIMEOUT 


Selectable timeout for printing 




PRINTER ADDRESS 


Listener address of the printer attached. 


RS232 


BAUDRATE 


Baud rateof data transfer. Selectable from T 10 to 19200 bauds. 




PARITY 


Parity bit, can be set to EVEN, ODD, NONE. 




STOP SIT 


Stop bit. Can be set to 1 or 2 bits. 


CENTRONICS 


TIMEOUT 


Selectable timeout for printing 



So as to facilitate printing, the logic analyzer supports two types of printers, Rohde&Schwarz printer 
PUD2 and the printer of the EPSON EP5-FX80tyf>e. 



Remote control parameters: 

The logic analyzer permits remote control via the 1EC625 interfaces. The settings selected are always 
retained in the background when the Interface is no longer active. 



interface 


Parameter 


Setting 


IEC625 


IEC625 ADDRESS 


Listener address of the logic analyzer 



Note: The 1EC625 interface can be used eitherfor printing or remote control. 



843.6508.02 



4.25 



•E-5 















4.7.2 Setting the Parameters for the RS232 Interface 

The parameters for the RS232 interface are set in the CONFIGURATION menu. Proceed as follows: 



y Press the CONFIG key. 

The CONFIGURATION select menu (ml) is called up. 




Fig. 4-43 



^ Press the softkey IN/OUT CONFIG. 

The IN/OUT configuration menu (m17) Is called up. 




Fig, 4-44 



> Press the softkey PRINT CONTROL RS232. 
y Press the softkey PRINT CONTROL PARAM. 

The PRINT CONTROL PARAMETER menu (171b) for the RS232 interface is called up. 




Fig. 4-45 
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By pressing the respective softkey, the following settings can be performed or the BAUD RATE 
menu selected: 



Softkey 


Action 


BAUD RATE 


Call-up of BAUD RATE menu (m171b2) 


PARITY 

EVEN 


Parity bit is set to EVEN 


PARITY 

ODD 


Parity bit is set to ODD 


PARITY 

NONE 


Parity bit is ignored 


STOP-BIT 
1 2 


1 or 2 stop bits are provided 



By pressing the RETURN key several times (see Fig. 3-1, item 16), the CONFIGURATION select menu 
(m 1 ) can agai n be returned to. 



Setting the baud rate 



^ Press the BAUD RATE softkey. 

The BAU D RATE menu (m 1 71 b2) is called up. 




Fig. 4-46 

The baud rate can now be set to the appropriate value. 

To return to the CONFIGURATION select menu (ml), press the RETURN key (see Fig. 3-1, item 16) 
several times. 
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4.7.3 Setting the Parameters for the IEC625 Interface 



The parameters for the 1EC625 interface are set in the CONFIGURATION menu. Proceed as follows: 
► Press the CONFIG key. 

The CONFIGURATION select menu (m1) is called up. 




^ Press the softkey IN/OUT CONFIG, 

The IN/OUT configuration menu (m17) Is called up. 




(ml 7) 



Fig. 4-46 



Setting the print parameter for iEC625 

► Press the softkey PRINT CONTROL IEC625. 

> Press the softkey PRINT CONTROL PARAM. 

The PRINT CONTROL PARAMETER menu for the IEC625 interface (m171a) is called up. 



1 scr 


3ET 1 


1 TIMEOUT 1 


1 PRT-ADDR 1 



|(m171a) 






Fig. 4-47 



By pressing the respective softkey, the following settings can be performed: 



Softkey 


Action 


SET TIMEOUT 


Cal[-up ofthe timeout entry 


SET PRT-ADDR 


Call-up ofthe printer address entry 



Note: The TIMEOUT specification is carried out In 100-ms steps. 
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Note: 



The 1EC625 interface can be used e/t/ier for printing or for remote control. 



To return to the IN/OUT configuration menu {m17), the RETURN key is pressed (see Fig. 3-1, item 
16). 



Setting the IEC62S Address 

► Press the softkey REMOTE CONTROL IEC625. 

► Press the softkey REMOTE CONTROL PARAM. 



The listener address can now be input. 



Note: The IEC625 interface can be used eitherior printing orfor remote control. 

By pressing the RETURN key several times (s. Fig. 3-1, item 16) the CONFIGURATION select menu (ml) 
can agai n be returned to. 



4.7.4 Setting the Timeout for the CENTRONICS Interface 

The timeout for the CENTRONICS interface is set in the CONFIGURATION menu. Proceed as follows: 



^ Pressthe CONFIG key. 

The CONFIGURATION select menu (ml) is called up. 




Fig. 4-50 



^ Press the softkey IN/OUT CONFIG, 

The IN/OUT configuration rrienu (ml 7) is called up. 




Fig. 4-51 
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> 

► 



Press the softkey PRINT CONTROL CENTRON. 
Press the softkey PRINT CONTROL PARAM, 



The Timeout value for the CENTRONICS Interface can now be input. 
Note: The TIMEOUT specification is carried out in 100-ms steps. 



4.7.5 Interface Selection for Printing and Remote Control 

The interface for printing and REMOTE CONTROL is set in the CONFIGURATION menu. Proceed as 
follows; 



^ Press the CONFIG key. 

The CONFIGURATION select menu (ml) is called up. 



CHANNEL CONFIG 

THRESHOLD iCHNL-GRPSl H. RC3 



TRANS 



CLOCK 

CONFIG 



IN/Oirr ■ RECORD 
CONFIG ■ MOOES 



Fig. 4-53 



(m1) 



^ Press the softkey IN/OUT CONFIG. 

The ! N/OUT configuration menu (m 1 7) is called up. 




By pressing the respective softkey, the required interface can be selected: 



Softkey 


Action 


PRINT CONTROL 
IEC625 


The 1EC625 interfac&is the currently active interface for printing. 


PRINT CONTROL 
RS232 


The RS232 interface Is the currently active Interface for printing. 


PRINT CONTROL 
CENTRON 


The CENTRONICS interface is the currently active interface for 
printing. 


REMOTE CONTROL 
IEC625 


The 1EC625 interface is the currently active interface for REMOTE 
CONTROL. 



Note: The 1EC625 interface can be used either for printing or for REMOTE CONTROL. 

To return to the CONFIGURATION select menu (ml), the RETURN KEY (see Fig. 3-1, item 16) is 
pressed several times. 
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4.7.6 



Selection of Printer and Terminator (LINE Terminator) 



The printer is set in the CONFIGURATION menu. Proceed as follows: 



^ Press the CONFIG key. 

The CONFIGURATION select menu (m1) is called up. 




Fig. 4-55 



^ Press the softkey IN/OUT CONFIG. 

The IN/OUT configuration menu (m17) is called up. 



I 



PRIWr CONTROL 



REMOTE CONTROL 



PARttvl I IEC62S I R3202 I CENTRONlPRINTERi PAR »1 I IEC625 



(ml 7) 



Fig. 4-56 



► Press the softkey PRINT CONTROL PRINTER. 
The printer select menu (ml 75) is called up. 




Fig. 4-57 



By pressing the respective softkey, the following settings can be performed: 



Softkey 


Action 


SELECT PRINTER 
R&S PUD2 


In print the control charactersare automatically adapted for 
Rohde&Schwarz printer PUD2. 


SELECT PRINTER 
EPS-FXaO 


In print the control characters are automatically adapted for 
printer of type EPSON-FX80. 


SELECT PRINTER 
HP-THKJET 


In print the control characters are automatically adapted for 
printer of type HP-THINKJET. 


PARAM 


Call-up of the terminator setting menu {ml 758) 



By pressing the RETURN key (see Fig. 3-1, item 16), the CONFIGURATION select menu (ml) can 
again be returned to. 
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4-8 Selection of Disassembler 



(, 



( 



4.8.1 Introduction 

All settings concerning the selection of a disassembler are performed in the SPECIAL MENU which is 




Fig. 4-58 SPECIAL MENU 



All settings are exclusively made with the aid of softkey menus. The upper part of the screen merely 
gives an overview informing on the current state of the setting parameters. 

If a microprocessor data stream is recorded with a R&S microprocessor probe, the data flow can be 
displayed in disassembled form. The programs required are included in the logic analyzer and need 
only be called up. 

The following microprocessors are supported: 

• 8-bit processors: 8080 (LAS-229) 

8085 (LAS-215) 

NSC800 ( “ ) 

8031/51 (LAS-226) 

280 (LAS-214) 

6502 (LAS-224) 

6800/02 (LAS-Z28) 

6809/E (LAS-225) 

• 16-bit processors: 8086/88 {LAS-217) 

80186/88 (LAS-222) 

80286 (LZ-39) 

68000/10 (LAS-230) 

• Interfaces: SERIAL (LAS-233) 

IEEE 488 (LAS-227) 

MIL-BUS (LAS-235) 
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Selection of Disassembler for 8-bit Processors 



Press the SPECIAL key (see Fig. 3-1, item 1). 
The SPECIAL select menu is called up. 



1 MEMORY 1 


1 MEMORlf CARD I 




1 DISASS SELECT 1 


1 irrrERNfiL 1 


1 SETUP ■ RECORD 1 


1 RESET 


1 s-BiT gas-Brr/nfT| 



Press the softkey DISASS SELECT 8-BIT. 

The first select menu for the 8-bit processor disassembler (m84) is called up 



LAS-229 

SOSO 


[ LAS-iaS 

[ SOS? 1 M3CSOO 1 


1 LA3-Z2? 
1 S031 


1 LAS-214 
1 ^ 


I LAS-224 
1 6502 


LAS-22& 
1 6800/02 


1 more: 



By pressing the respective softkey, the following disassemblers or the following menus can be 
selected: 



Softkey 

LAS-229 

8080 

LAS-215 

8086 

LAS-215 
NSC 800 

LAS- 226 
8051 

LAS-214 

280 

LAS-224 

6502 

LAS-228 

6800/02 



Action 



Call-up of the disassembler software of the disassember 
probe LAS-Z29. 

Call-up of the disassembler software of the disassember 
probe LAS-215 (for 8085). 

Call-up of the disassembler software of the disassember 
probe LAS-2 1 5 (f or NSC 800). 

Call-up of the disassembler software of the disassember 
probe LAS-Z26. 

Call-up of the disassembler software of the disassember 
probe LAS-214. 

Call-up of the disassembler software of the disassember 
probe LAS-224. 

Cafl-up of the disassembler software of the disassember 
probe LAS-Z28. 

Call-up of the second select menu for the 8-bit processor 
d isasse m bier (m 848). 



To return to the SPECIAL select menu (mS), the RETURN key is pressed. 



Q/1-3 n-> 
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► Press the MORE softkey. 

The second select menu for the 8-bit processor disassembler (m848) is called up. 




By pressing the softkey LAS-Z25 6809, the disassembler software of the disassembler probe LAS- 
Z25 is called up. 

Following the disassembler selection in menus m84 and m848, a further menu is read out which is 
used to call up an instrument setting in accordance with the present processor type: 




(m841) 



Press the RECALL STD-CONF softkey to select an instrument setting suitable for the currently used pro- 
cessor type. 

Note: This instrument setting is valid for all configuration and trigger settings in the 

CONFIGURATION and TRIGGER menus. 

By pressing the RETURN key several times, the SPECIAL select menu (m8) can again be returned to. 
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3 Selection of Disassembler for 16-bit Processors 



Press the SPECIAL key (see Fig. 3-1, item 1). 
The SPECIAL select menu is called up. 



MEMORY I MEMORY CARD 
rtfTERMAL I SETUP ■ RECORD I RESET 



DI3A3S SELECT 
S-BIT ■ae-BIT/IMTl 



PRll4r 



Press the softkey DISASS SELECT 16-BIT/INT. 

The select menu for the 16-bit processor disassembler (m85) is called up 



By pressing the respective softkey, the following menus can be called up: 



Softkey 


Action 


LAS-Z17 

8086/88 


Call-up of the disassembler software of the disassembler probe 
LAS-217. 


LAS-Z22 

80186/188 


Call-up of the disassembler software of the disassembler probe 
LAS-222. 


LZ-39 

80286 


Call-up of the disassembler software of the disassembler probe 
L2-39. 


LAS-Z30 

68000/10 


Call-up of the disassembler software of the disassembler probe 
LAS-230. 



By pressing the RETURN key, the SPECIAL select menu (m8) can again be returned to 
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4.8.4 Selection of Disassembler for Interfaces 

Following the disassembler selection in menu m85, a further menu is read out which is used to call up 
an instrument setting in accordance with the present processor type: 



RECALL 

3T0*CQNF 





Press the LOAD STD-CONF softkey to select an instrument setting suitable for the currently used pro- 
cessor type. 

Note: This instrument setting is valid for all configuration and trigger settings in the 

CONFIGURATION and TRIGGER menus. 

By pressing the RETURN key several times, the SPECIAL select menu (m8) can again be returned to. 

^ Press the SPECIAL key (see Fig. 3-1 . item 1). 

The SPECIAL select menu is called up. 



MEMORY 

INTERNAL 



MEMORY CARD 
OETUPa RECORD I 



RESET 



DISA 3 S SELECT 
S-BIT bIB-BIT/IMT 



PRIItr 



y Press the softkey DISASS SELECT 16 BIT/INT. 

The SPECIAL select menu for interfaces (m86) is called up. 



LAS -117 
BOSS/ SB 



LAS-Z^^ 

aoiSB/iss 



LZ- 3 S 

8023$ 



LAS-Z 30 

B3000/10 



LA 3 -ZSS 
I MIL- BUS I 



Fig. 4-67 

By pressing the respective softkey, the following menus can be called up: 



Softkey 


Action 


LAS-Z27 

rEEE488 


Call-up of the disassembler software of the disassembler probe 
LAS-Z27. 


LAS-Z33 

SERIAL 


Call-up of the disassembler software of the disassembler probe 
LAS-233. 


LAS-235 

MIL-BUS 


Call-up of the disassembler software of the disassembler probe 
LAS-235. 



By pressing the RETU RN key, the SPECIAL select menu (m8) can again be returned to 
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Following the disassembler selection in menu m86. a further menu is read out which is used to call up 
an instrument setting in accordance with the present processor type: 




Fig. 4-68 

Press the LOAD STD-CONF softkey to select an instrument setting suitable for the currently used pro- 
cessor type. 



Note: This instrument setting is valid for all configuration and trigger settings in the 

CONFIGURATION and TRIGGER menus. 

By pressing the RETURN key several times, the SPECIAL select menu (m8) can again be returned to. 
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5 



Definitions for Trigger Words and Trigger 
Conditions 





i 






m 









GPl 


GP2 


GP3 








H/+ 


H/+ 


H/+ 


H/+ 




TRWO 


xxxx 


XX 


XX 


XX 




TRWl 


XXXX 


XX 


XX 


XX 




TRWZ 


XXXX 


XX 


XX 


XX 




TRW3 


XXXX 


XX 


XX 


XX 




START 

LEV 


TRACE ON 
Dela^ 




UlUiriiiMMiMiUlMa 

Condition COMMAND 


POSTTRIGGER: 1000 


HRi 










TRIGGER 


1.0 


1 



3.0 



LAC-Addr: 4 LOCAL 



READY 



Post-Trig: 0 LEV: 0 TW: 1234 



TRIGGER 

DATA 




mi 









Fig. 5-1 TRIGGER menu 



The TRIGGER menu is called up using the TRIGGER key (see Fig. 3-1, item 2). 

The TRIGGER menu permits to perform settings concerning the measurement sequence. These are: 

• definition of trigger words (in the menu field TRICKIER DATA, see section 5.1), 

• specification of the start condition (in the menu field TRKKjER CONTROL, see section 5.2.2), 

• specification of the posttrigger (in the menu field TRIGGER CONTROL, see section 5.2.3), 

• specification of the trigger control sequence (in the menu field TRIGGER CONTROL, see sec- 
tions 5.2.4 and following). 



With the suitable start condition, the logic analyzer following actuation of the START key continu- 
ously reads the incoming data into its memory, the older data being overwritten. This process con- 
tinues until the so-called trigger event occurs. 
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The trigger event is the final element of a sequence of logically linked individual events. An 
important event may be the occurrence of particular data words in the measured data. These data 
words can be detected in the data stream through corresponding use of trigger words (specified in 
the upper part of the TRIGGER menu, the TRIGGER DATA menu). 

This sequence is programmed in the bottom part of the TRIGGER menu, the TRIGGER CONTROL 
menu. This menu features four fields (LEV^ where "program lines" can be entered in a pre- 
determined way. These lines first allow to specify a delay (DELAY); further to the right, a condition 
(CONDITION) can be entered on which the commands listed under COMMAND can be performed. 

One of these commands is GOTO n where n = 0 to 3. It permits to jump to the beginning of another 
field. This is how the trigger control sequence is produced. TRIGGER is another command. Upon 
occurrence of this command in the trigger control sequence, the trigger event has been reached. 

The data word recorded at this point in time is stored at a location in the memory determined by the 
POSTTRIGGER setting. When the memory is completely filled, recording is stopped and the 
measured data can be evaluated In the DISPLAY menus. 
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5.1 Entering the Trigger Words 

5.1.1 Introduction 

The trigger facility continuously compares the applied measured data of the 48-channe! analyzer 
with the set trigger word. Each of its 48 individual elements is assigned to a particular channel of the 
48-channel analyzer and may assume the logic values 0, 1 and X (don't care). 

With each collection clock during the measurement, the trigger words are compared element by 
element with the current measured data of the 48 channels of the 48-channel analyzer, the com- 
parison being always successful with the X elements, irrespective of whether the logic level of the 
measured data Is 0 or 1 . 

If a correspondence between trigger word and measured data is found and if this trigger word is 
entered at the current position in the trigger control sequence (in the bottom part of the TRiGGER 
menu, the TRiGGER CONTROL menu), the sequence can be shifted further by one element (see the 
example given in section 5.2.1). 

In order to improve clarity, the elements of a trigger word are combined in groups in the same way as 
the channels are combined and arranged in channel groups in the CONFIGURATION menu. Each 
trigger word group is then assigned the name of the channel group and is displayed with the 
respective polarity and in the respective display code. 




TRIGGER DATA 





GPl 


GP2 


GP3 


GP4 


GPS 


GPS 


CLOCK 




H/+ 


H/+ 


H/+ 


H/+ 


H/+ 


H/+ 




TRWO 


XXXX 


XX 


XX 


XX 


XX 


XX 


CLKO + CLKl 


TRWl 


XXXX 


XX 


XX 


XX 


XX 


XX 


CLKO 


TRW2 


XXXX 


XX 


XX 


XX 


XX 


XX 


CLKl 


TRW3 


XXXX 


XX 


XX 


XX 


XX 


XX 





Fig. 5-2 



This means that, with 1 position in the trigger word, 4 channels are covered with octal coding and 3 
channels with decimal coding. If the polarity of the channel group is set to negative (-), this means 
that the instrument will use the logically inverted value for this trigger word group. 

Each trigger word has its own name under which it can be used as an element in the trigger control 
sequence in the TRIGGER CONTROL menu. 

The trigger words of the logic analyzer are set in the upper half of the TRIGGER menu, i.e. in the field 
TRIGGER DATA. The TRIGGER menu is called up using the TRIGGER key. 
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Four trigger words independent of each other are available. 




Fig. 5-3 



In each trigger word, a logic value can be entered for each bit independently of the other trigger 
words: 0 or 1 with binary, 0 to F with hexadecimal display code, or an X (X means that the logic value 
is not specified for this channel). The display code for the channel groups specified in the 
CONFIGURATION menu is of great importance to the trigger words, because, with most codes, several 
channels are covered with one trigger word input element. (Thus, a hexadecimal 4 in the trigger 
word specifies 0100 for 4 channels). If channels are to be assigned 0, 1 or X individually, the display 
code BIN has to be selected for this channel group). 



Note: If a position cannot be displayed In the trigger word (e.g. if "0X10" is present In the 

instrument and the display code is to be hexadecimal), an exclamation mark will appear 
instead (!). 



Trigger word docks: 

The trigger words can be logically linked with one or both external clock inputs if the clock is switch- 
ed to EXTERN. This means that a recorded word will only be detected as a trigger word in the col- 
lection if this word has been recorded with at least one of the external clock inputs specified. Both 
trigger word clocks are specified by the names assigned to them in the CONFIGURATION menu. 



Trigger word labels: 

Each of the 4 trigger words can be assigned its own name under which it can be called up as an 
element in the trigger control sequence In the TRIGGER CONTROL menu (see TRWl to TRW4 In Fig. 
5-3). The name may comprise a maximum of 4 ASCII characters. 
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5.1.2 Entering the Trigger Word Data 

The trigger word data are set in the TRIGGER menu. Proceed as follows: 



y Pressthe TRIGGER key (see Fig. 3-1, item 2). 
The TRIGGER select menu is called up. 




Fig. 5-4 



► Press the softkey TRIGGER DATA. 

The TRIGGER DATA menu (m21) is called up. 











P 


li 


EDIT TRiaQERWORD 






I 




LABEL 1 DEL DATA | CLOCK 






j 


' 











(m21) 



Fig. 5-5 



The cursor appears in the first TRIGGER DATA Input field and can be shifted to any other of the 
TRIGGER DATA input fields using the cursor keys (see Fig. 3-1, item 10). 

The trigger word required is entered at the position denoted by the cursor location via the input 
field (at the front panel). The possible setting ranges depend on the channel group display codes 
set in the CONFIGURATION menu (see section 4.2.4). 

The part of the respective trigger word denoted by the cursor location and belonging to a 
channel group can be deleted by pressing the DEL DATA softkey. 
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5.1.3 Entering the Trigger Word Labels 



The trigger word labels are set in the TRIGGER menu. Proceed as follows: 

k Press theTRIGGER key (see Fig. 3-T, item 2). 

The TRIGGERselect menu is called up. 




Fig. 5-6 



^ Press the softkey TRIGGER DATA. 

The TRIGGER DATA menu (m21) is called up. 



EDIT TRIGGERWORD 



LABEL 



DEL DATA 



CLOCK 












(m21) 



Fig. 5-7 



► Press the softkey EDIT TRIGGERWORD LABEL. 
The LABEL input menu (m211) is called up. 




The cursor appears in the label field of the first trigger word and can be shifted to any other of 
the trigger label input fields using the cursor keys (see Fig. 3-1, item 10). 



By pressing the respective softkey, the following settings can be performed (see section 5.1.1): 



Softkey 


Action 


CURSOR 

LEFT 


Cursor in the ASCII select line moves one position to the 
left. 


PICK 

CHARACTER 


The ASCII character denoted by the cursor location is 
included in the label. 


CURSOR 

RIGHT 


Cursor in the ASCII select fine moves one position to the 
right. 













5.1 .4 Entering the Trigger Word Clocks 

The trigger word clocks are set In the TRIGGER menu. Proceed as follows: 



► Pressthe TRIGGER key (see Fig. 3-1, item 2). 
The TRIGGER select menu is called up. 



TRIGGER I TRIGGER ODhTTROL 

DATA 1 START I P03TTR1G I DELAY f CONOmOK I COMMAND I LEVEL 






(m2) 






Fig. 5-9 



^ Press the softkey TRIGGER DATA. 

The TRIGGER DATA menu (m21) is called up. 



EDIT TRIGGERMORO 
LA6EL I DEL DATA I CLOCK 



(m21) 






' 1 mM 









Fig, 5-10 



► Press the softkey EDIT TRIGGERWORD CLOCK. 

The TRIGGER CLOCK SELECT menu (m213) is called uup. 



i 






(m2l3) 



Fig. 5-11 



The cursor appears in the CLOCK field of the first trigger word and can be shifted to any other of 
the trigger clock input fields using the cursor keys (see Fig. 3-1, item 10). 

By pressing the respective softkey, the following settings can be performed (see section 5.1.1): 



Softkey 


Action 


SELECT CLOCK 
CLKO ON 


With external clock generation the trigger word data are assign- 
ed the clock input CLKO. 


SELECT CLOCK 
CLKO OFF 


CLKO is not assigned to the trigger word data. 


SELECT CLOCK 
CLKl ON 


With external clock generation the trigger word data are assign- 
ed the clock inputCLKI. 


SELECT CLOCK 
CLKl OFF 


CLKl is not assigned to the trigger word data. ’ 
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5.2 



Setting the Trigger Control Sequence (TRIGGER CONTROL) 



5.2.1 Introduction 

The trigger control sequence of the logic analyzer is set in the TRIGGER CONTROL field of the 
TRIGGER menu. The TRIGGER menu is called up using the TRIGGER key. 



Start: TRACE ON TRIGGER CONTROL Posttn'gger: 1000 

Lev Delay Condition Command 



0.0 AFTER 000001000 CLKS IF ANY DATA THEM TRIGGER 






Fig, 5.12 TRIGGER CONTROL menu 



Trigger event and trigger control sequence; 

Trigger words and trigger control sequence are used for exact recording of the trigger event. The 
trigger event is the final element in a sequence of logically linked observations in the data stream of 
the test item and, together with the posttrigger setting, determines the end of data recording (see 
also section 5.1). 

The type and composition of the trigger control sequence can be programmed in this menu: 

In each of the four levels (LEV), program lines can be defined from the left to the right. Each of the 
lines is arranged identically: If. following a particular delay (DELAY), a particular condition is 
fulfilled (CONDITION), particular commands (COMMAND) will be executed. 

The delay can be set in many ways ( see " Range of possible DELAY settings"). 

The trigger words become relevant in the definition of the condition (CONDITION): If a trigger 
word entered in the CONDITION field complies with a recorded data word of the test item, this will be 
detected and the commands listed further to the right under COMMAND will be executed. 

The GOTO command permits to jump from the end of one level to the beginning of another one. 
Thus, trigger levels are linked, producing the trigger control sequences. 




Each level consists of a maximum of 4 sublevels. This serves the following purpose: 

If a level is currently active in the trigger control sequence, its sublevels are operated parallel to one 
another. The sublevel where the delay has elapsed first and the conditions have been fulfilled has its 
commands executed first and exclusively. However, in the event that several sublevels are simul- 
taneously entitled to have their commands executed, this is done from the top to the bottom, which 
means that the sublevel with the lowest line number is considered first. 













Start: TRACE ON 
Lev Delay 


TRIGGER 

Condition 


CONTROL 

Command 


Posttrigger; 1000 


0.0 

1.0 


AFTER OQOOOIOOQ 
WHILE OOOQQIQQO 


CLKS (CLKO 
CLKS (CLKO 


) WITH TRWl 
) WITH TRWl 


IF TRWl THEN GOTO 2 
IF TRW3 THEN GOTO 0 


1.0 


AFTER 20.0 iis 






IF TRW4 THEN TRIGGER 



Fig. 5-1 3 Example of a trigger control sequence 



Start condition: 

The input field START: permits to specify the way in which the logic analyzer is to record data after 
the START key has been pressed. 

Either the logic analyzer immediately starts recording, continuously filling the memory with the 
incoming data (START: TRACE ON), or it waits until one of the commands TRACE ON or STORE is 
reached in the trigger control sequence in the COMMAND section (START:TRACE OFF). 



Posttrigger: 

Upon occurrence of the trigger event in the trigger control sequence, the logic analyzer continues re- 
cording for as many clocks as specified in the POSTTRIGGER field. It is thus possible to place the 
trigger event to any location in the memory and thus attach more importance to the events before or 
afterthe trigger event Posttrigger can be set in a range from 0 to 2040. 
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Range of possible DELAY settings ( 

Each level of the trigger control sequence begins with the input field DELAY. Three different modes 
are available: 

• delay of n clocks (CLKS), 

• delay of absolute time (TIME) and 

• delay of events (OCCURRENCE). 

Note: DELAY specifications can be assigned for max. two of the four levels of the trigger control 

sequence. 

AFTER, WHILE: This entry determines whether the condition entered in the CONDITION field is to 
be fulfilled after expiration of the delay (AFTER) or within the delay period (WHILE) . AFTER and 
WHILE can be used in each sublevel and for each of the 3 delay modes. If ALWAYS has been entered 
for a sublevel, no delay is specified for this respective sublevel. 

CLKS: In this delay mode, a finite number of clocks is delayed; depending on the configuration, ^ 
either internal or external dock is used. With external clock, the two clock inputs can be individually 
selected. If both inputs are activated, the event of one or both clocks is taken as clock occurrence. 
Setting range: 1 to 100 10®clocks. 



Start! TRACE ON 


TRIGGER CONTROL 


Posttrigger: 1000 




Lev Delay 


Condition Command 






0.0 AFTER 000001000 


CUS IF ANY DATA THEN TRIGGER 







Fig. 5.14 Exampleof internal clock 



Start; TRACE ON 


TRIGGER CONTROL 




Posttrigger: 1000 


Lev Delay 


Condition 


Command 





0.0 AFTER 000001000 CLKS (£LK_0+CLK1J *NY DATA JTIEN J]RJGG^R_ 

Fig. 5-15 Exampleof external clock 
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start: TRACE ON 
Lev Delay 



TRIGGER CONTROL 



Posttrigger: 1000 
Condition Command 



AFTER QOOOIOOO CLKS (CLKO + CLKl) WITH TRWl IF ANY DATA THEN TRIGGER 



Start; TRACE ON TRIGGER CONTROL 

Lev Delay Condition Command 



Posttrigger: 1000 



AFTER ZO.Ous IF ANY DATA THEN TRIGGER 






Fig. 5-17 

In addition, a WITH condition can be added in which one or two trigger words are to be inserted 
(they can be logically inverted Individually or together and are ANDed). If this WITH condition is 
included in the specification of the delay, the delay clocks will continue to be measured only if the 
WITH specification simultaneously complies with the recorded data. 



start: TRACE ON 
.ev Delay 



TRIGGER CONTROL 

Condition Command 



Posttrigger; 1000 



0.0 WHILE 60.0 lis WITH TRWl IF ANY DATA THEN TRIGGER 






Fig. 5-18 



Note: 



The TIME mode is only provided simultaneously for all sublevels of a trigger control 
sequence level, but will then be valid for all those sublevels with an AFTER or WHILE 
entry . The WITH condition can be used with internal clock only. The trigger words are 
called up or deleted under the names assigned to them in the TRIGGER DATA menu. 
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OCCURRENCE: In this delay mode, the occurrence of a number of events is waited for. It is again of 
no concern whether the logic analyzer uses internal or external clock for recording. With external 
clock, it is additionally possible to individually select the two clock inputs. If both inputs are activated, 
the event of one or both docks is taken as clock occurrence. One or two trigger words serve as events. 
They can be logically inverted either individually or together and are ORed. 

Setting range: 1 to 100^ lO® occurrences. 



start: TRACE ON TRIGGER CONTROL Posttrigger: 1000 

Lev Delay Condition Command 



0.0 WHILE 000000333 OCCUR (CLKO ) OF TWl IF ANY DATA THEN TRIGGER 



Fig. 5-19 



Note: The OCCURRENCE mode is only provided simultaneously for all sublevels of a trigger 

control sequence level and is valid for all those sublevels with an AFTER or WHILE entry. 
The trigger words are called up or deleted under the names assigned to them in the 
TRIGGER DATA menu. 



Range of possible CONDITION settings: 

In this field, a condition is formulated on which the commands of the COMMAND field are executed 
(considering the DELAY specification). This condition consists of one or two trigger words which can 
be logically inverted either individually or together and are ANDed. 

The trigger words are called up or deleted under the names assigned to them in the TRIGGER DATA 
menu. 






Start : 


TRACE ON 


TRIGGER CONTROL 


Posttrigger: 0500 


Lev 


Delay 


Condition Command 





0.0 ALWAYS IF /(/TRW2 • TRW3) THEN TRIGGER 
Fig. 5-20 



Note: CONDITION entries are possible for all sublevels. 



I 
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Range of possible COMMAND settings: 

In this field, all commands are entered which will be executed when the settings of the DELAY and 
CONDITION field are fulfilled in a trigger level. 



i-y.-'.' 










Start: TRACE ON 


TRIGGER CONTROL 


Posttrigger: 1000 


Lev 




Delay Condition Command 




0.0 


ALWAYS 


IF TRWl 


THEN TRIGGER, GOTO 1 




1.0 


ALWAYS 


IF TRW2 


THEN TRACE OFF, GOTO 2 




2.0 


ALWAYS 


IF TRW3 


THEN STORE, TRIGGER, GOTO 3 




3.0 


ALWAYS 


IF TRW4 


THEN TRACE ON 















Fig. 5-21 



The following commands are available: 

GOTO n: Jump to the trigger control sequence level n (0 to 3). This command can be used to optio- 
nallylink the individual levels in any way. A jump upon GOTO to the current line causes processing of 
this sequence level to be restarted. The DELAY is also restarted in this level. 

TRIGGER; This command indicates that the trigger event has now occurred. The data word recorded 
at this point in time is stored in the memory under the name TRIGGER. Recording is stopped when the 
posttrigger counter has run down. 

TRACE OFF: The current data collection of the logic analyzer is stopped. However, this does not 
affect the trigger control sequence. 

TRACE ON: If the data collection has been stopped by TRACE OFF, it can be resumed using this 
command. 

STORE; The data word applied to the logic analyzer at this point in time is recorded. Thus, selective 
data recording is possible in conjunction with the TRACE OFF command and corresponding DELAY 
and CONDITION specifications. 

The individual commands can be optionally combined at will in each sublevel (exception: only one of 
the commands TRACE ON /TRACE OFF / STORE can be active at a time). 
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5.2.2 Setting the Trigger Control Start Condition 

The trigger control start condition is set in the TRIGGER menu. Proceed as follows: 

^ Press the TRIGGER key (see Fig. 3-1, item 2). 

The TRIGGER select menu is called up. 




^ Press the softkey TRIGGER CONTROL START. 

The TRIGGER CONTROL START input menu (m22) is called up. 




Fig. 5-23 



By pressing the respective softkey, the following settings can be performed: 



Softkey 


Action 


TRACE ON 


Entry of TRACE ON in the trigger control start condition 


TRACE OFF 


Entry of TRACE OFF in the trigger control start condition 



To return to the TRIGGER select menu, the RETURN key is pressed. 



5.2.3 Setting the Trigger Control Posttrigger 

The trigger control posttrigger is set in the TRIGGER menu. Proceed as follows: 

> Press the TRIGGER key (see Fig. 3-1, item 2). 

The TRIGGER select menu is called up. 




Fig. 5-24 
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^ Press the softkey TRIGGER CONTROL POSTTRIG. 
The POSTTRIGGER input menu is called up. 




Fig. 5-25 

The required posttrigger value can now be entered via keys 0 to 9 on the front panel keyboard. 
The data entry is terminated by pressing the RETURN key (see Fig. 3-1 , item 1 5). 



5.2.4 Setting the Trigger Control Delay ModeCLKS 

The trigger control delay mode CLKS is set in the TRIGGER menu. Proceed as follows: 

^ Press the TRIGGER key (see Fig. 3-1 , item 2). 

The TRIGGER select menu is called up. 




Fig. 5-26 



^ Press the softkey TRIGGER CONTROL DELAY. 

The TRIGGER CONTROL DELAY select menu (m24) is called up. 



I 



DELAY MODE 
CLOCKS 1 TIME | OCCU 


R. 1 


1 ALWAYS 


AFTER/ 

WHILE 


NO OF 
CLOCKS 


EKT 

CLOCK 


TRIGWORD 

LINK 





(m24) 



Fig. 5-27 

Note: The labelling of the 4 softkeys on the right depends on the DELAY mode set. 
Fig. 5-27 shows the DELAY IVIODE CLOCKS. 



^ Press the softkey DELAY MODE CLOCKS. 
The CLOCKS delay mode is set. 
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Entering further parameters: 



a) Entering the AFTERIWHILE condition 

^ Press the softkey AFTERAVHILE in the DELAY select menu (m24). 
The AFTER/WHILE select menu is called up. 




(m24S) 



By pressing the respective softkey, the following settings can be performed or menus called up: 



Softkey 


Action 


DELAY AFTER 


Entry of AFTER at the beginning of the DELAY field in the currently 
active sublevel 


DELAY WHILE 


Entry of WHILE at the beginning of the DELAY field In the currently - 
active sublevel 


DELAY ALWAYS 


The delay specification for the currently active sublevel is deleted. 



Note: The AFTER/WHILE condition can be Individually specified for each sublevel. The re- 

spective input fields are reached via the cursor keys. 

To return to the DELAY select menu (m24), the RETURN key Is pressed. 



b) Entering the DELAY time 

^ Press the softkey NO OF CLOCKS in the DELAY select menu (m24). 
The input menu for the required number of external clocks is called up. 



INPUT NUMBER OF CLOCKS (0...100 000 000) 






Fig. 5-29 



The required number of external clocks can now be entered via keys 0 to 9 on the front pane! key- 
board. The data entry is terminated by pressing the RETURN key (see Fig. 3-1, item 15). 





c) Entering the EXTERNAL CLOCK in the DELAY condition 

(possible only if the clock is set to CLOCK EXTERN in the CONFIGURATION menu). 



y Press the softkey EXT CLOCK in the DELAY select menu. 

The CLK EXT SELECT menu for the DELAY field (m247) is called up. 



SELECT CLOCK 

CLKO ON I CLKO OFP I CLKI ON I CLKl OFF 



(m247) 






Fig. 5-30 

By pressing the respective softkey, the following settings can be performed: 



Softkey 


Action 


SELECT CLOCK 
CLKO ON 

SELECT CLOCK 
CLKl OFF 


By switching on and off, the delay specification can 
optionally be assigned one or both external clocks. 
{In the softkey texts, the clock labels specified In 
the CONFIG menu are indicated). 

The two clocks are ORed. 



To return to the DE AY select menu (m24), the RETURN key is pressed (see Fig. 3-1 , item 1 5). 



d) Entering the WITH condition (TRIGWORD LINK) 

y Press the softkey TRIGWORD LINK in the DE AY select menu (m24). 

The SELECT TRIGWORD LINK menu for the DE AY field (m248) is called up. 




Fig, 5-31 



By pressing the respective softkey, the following settings can be performed: 



Softkey 


Action 


POSITION 
FRST SCND 


This switch is usedtodeterminewhetherthe adjacent softkeys of this menu are to 
refer to the first or second of the two possible positions in the WITH input field. 


CHANGE LOG 
ALL 


Inversion of the logic polarity of the combination of both trigger words in the 
WITH input field. The forward slash corresponds to a logic inversion. 


CHANGE LOG POL 
TRIGWORD 


Inversion of the logic polarity of the first or second trigger word in the WITH input 
field. The forward slash corresponds to a logic inversion. 


SELECT TRIGGERWORD 
TRWl to TRW4 


The respective trigger word is inserted at the first or second position in the WITH 
input field. (The trigger word names specified in the TRIGGER menu are indicated 
in the softkey texts). 


SELECT TRIGGERWORD 
DELETE 


Clearthefirstor second trigger word in the WITH input field. 



Note; The two trigger word entries in the WITH condition are ORed. 

To return to the DE AY select menu (m24),the RETURN key is pressed (see Fig. 3-1, item 15). 
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5.2.5 Setting the Trigger Control Delay Mode TIME 

The trigger control delay mode TIME is set In the TRIGGER menu. Proceed as follows: 



Press the TRIGGER key (see Fig. 3-1, Item 2). 
The TRIGGER seiert menu is called up. 



TRIGGER I TRIGGER COWTROL 

DATA I START I POSTTRIG I DELAY I CONDITIOH I COMMAND | LEOEL 



(m2) 









Fig. 5-32 



^ Press the softkey TRIGrGER CONTROL DELAY. 

The TRIGGER CONTROL DELAY select menu (m24) is called up. 




Fig. 5-33 



Note: The labelling of the 4 softkeys on the right depends on the DELAY mode set. 
Fig. 5-33 shows the DELAY MODE TIME. 



^ Press the softkey DELAY MODE TIME. 
The delay mode TIME is set. 



Setting further parameters: 



a) Entering the AFTERIWHILE condition 

^ Press the softkey AFTER/WHILE in the DELAY select menu (m24). 
The AFTER/WHILE select menu is called up. 





DELAY 


AFTER 1 


1 WHILE 1 ALWAYS 






(m24S) 



Fig. 5-34 
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By pressing the respective softkey, the following settings can be performed or menus called up: 



Softkey 


Action 


DELAY WHILE 


Entry of WHILE at the beginning of the DELAY field in the currently 
active sublevel 


DELAY AFTER 


Entry of AFTER at the beginning of the DELAY field in the currently 
active sublevel 


DELAY ALWAYS 


The delay specification for the currently active sublevel is deleted. 



Note: The AFTER/WHILE condition can be individually specified for each sublevel. The re- 

spective i nput fields are reached via the cursor keys. 

To return to the DELAY select menu (m24), the RETURN key is pressed (see Fig. 3-1, item 15). 



b) Entering the DELA Y time 

^ Press the softkey SET TIME in the DELAY select menu {m24). 
The input menu for the delay time required (m246B) is called up. 



m 




(m246B) 



Fig. 5-35 

By pressing the respective softkey, the following settings can be performed: 



Softkey 


Action 


MSEC 


The unit becomes msec (milliseconds) 


USEC 


The unit becomes usee (mikroseconds) 


NSEC 


The unit becomes nsec (nanoseconds) 


UP 


Change of delay in ascending sequence. 


DOWN 


Change of delay in descending sequence. 



The following numeric values can be selected: 

1 , 2, 3, 4, 5, 6, 7, 8, 9, 1 0, 20, 30, 40, 50, 60, 70, 80, 90, 1 00, 200, 300, 400, 500, 600, 700, 800, 900 



To return to the DELAY select menu (m24), the RETURN key is pressed. 
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5.2.6 Setting the Trigger Control Delay Mode OCCURRENCES 

The trigger control delay mode OCCURRENCES issetinthe TRIGGER menu. Proceed as follows: 

^ Press the TRIGGER key (see Fig. 3-1, item 2). 

The TRIGGER select menu is called up. 




Fig. 5-38 



^ Press the softkey TRIGGER CONTROL DELAY. 

The TRIGGER CONTROL DELAY select menu (m24) is called up. 



i 




AFTER/ 



No OF 



TRIIjMORD 



WHILE I OCCUR. I CLOCIC 






(m24) 



Fig. 5-39 

Note: The labelling of the 4 softkeys on the right depends on the DELAY mode set. 
Fig. 5-39 shows the DELAY MODE OCCUR. 



y Press the softkey DELAY MODE OCCUR. 
The delay mode OCCURRENCES is set. 



Entering further parameters ( 

a) Entering the AFTERfWHILE condition 

► Pressthe softkey AFTER/WHILE in the DELAY select menu (m24). 

The AFTER/WHILE select menu is called up. 




(m245) 






By pressing the respective softkey, the following settings can be performed or menus called up: 



Softkey 


Action 


DELAY WHILE 


Entry of WHILE at the beginning of the DELAY field in the currently 
active sublevel 


DELAY AFTER 


Entry of AFTER at the beginning of the DELAY field in the currently 
active sublevel 


DELAY ALWAYS 


The delay specification for the currently active sublevel is deleted. 



Note: The AFTEfVWHILE condition can be individually specified for each sublevel. The re- 

spective input fields are reached via the cursor keys. 

To return to the DELAY select menu (m24), the RETURN key Is pressed (see Fig. 3-1 , item 1 5). 



b) Entering the DELA Y time 

> Press the softkey NO OF OCCUR. 

The Input menu for the required number of occurrences is called up. 



INPUT NUMBER OF OCCURRENCES (0...100 000 000) 












Fig. 5-41 

The required number of occurrences can now be entered via keys 0 to 9 on the front panel 
keyboard. The data entry is terminated by pressing the RETURN key (see Fig. 3-1, item 15). 



c; Entering the EXTERNAL CLOCK in the DELAY condition 

(possible only if the clock Is set to CLOCK EXTERN in the CONFIGURATION menu). 

► Press the softkey EXT CLOCK in the DELAY select menu. 

The CLK EXT SELECT menu for the DELAY field (m247) is called up. 



CLKQ OM 1 


SELECT CLOCK 

[ CLKO orr 1 CLKi ON 1 


1 CLKX OFT 





(m247) 



Fig. 5-42 
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By pressing the respective softkey, the following settings can be performed; 



Softkey 


Action 


SELECT CLOCK 
CLKO ON 

klECT CLOCK 
CLKl OFF 


By switching on and off, the delay specification can 
optionally be assigned one or both external clocks. 
(In the softkey texts, the clock labels specified in 
the CONFIG menu are indicated). 

The two clocks are ORed. 



To return to the DELAY select menu (m24),the RETURN key is pressed (see Fig. 3-1, item 15). 



d) Entering the WITH condition (TRIGWORD LINK) 

^ Press the softkey TRIGWORD LINK in the DELAY select menu (m24). 

The SELECT TRIGWORD LINK menu for the DELAY field (m248) is called up. 




Fig. 5-43 

By pressing the respective softkey, the following settings can be performed: 



Softkey 


Action 


POSITION 
FRST SCNO 


This switch is used to determine whether the adjacent softkeys of this menu are to 
refer to the first or second of the two possible positions in the WITH input field. 


CHANGE LOG 
ALL 


Inversion of the logic polarity of the combination of both trigger words in the 
WITH input field. The forward slash corresponds to a logic inversion. 


CHANGE LOG POL 
TRIGWORD 


Inversion of the logic polarity of the first or second trigger word in the WITH input 
field. The forward slash corresponds to a logic inversion. 


SELECT TRIGGERWORD 
TRGl to TRG4 


The respective trigger word is inserted at the first or second position in the WITH 
input field. (The trigger word names specified in the TRIGGER menu are indicated 
in the softkey texts). 


SELECT TRIGGERWORD 
DELETE 


dearths first or second trigger word In the WITH input field. 



Note: The two trigger word entries in the WITH condition are ORed. 



To return to the DELAY select menu (m24), the RETURN key is pressed. 
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5.2.7 Deleting Trigger Control Delay Settings 

A setting in the DELAY field of the TRIGGER CONTROL menu is deleted as follows: 



> Press the TRIGGER key (see Fig. 3-1, item 2). 
The TRIGGER select menu is called up. 




Fig. 5-44 



► Press the softkey TRIGGER CONTROL DELAY. 

The TRIGGER CONTROL DELAY select menu (m24) Is called up. 





DELAY MODE 




AFTER/ 


CLOCKS 1 


1 TIME 1 OCCUR. 


1 AL»AYO 1 


WHILE 





tXT iTRIGft/ORD 
CLOCK I LINK 



(m24) 









Fig. 5-45 

Selectthe trigger control level required using the cursor keys. 

Note: Fig. 5-45 shows the DELAY MODE CLOCKS for external clock. 



► Press the softkey DELAY MODE ALWAYS, 

The DELAY setting of this trigger control level Is deleted. 

To return to the TRIGGER select menu, the RETURN key Is selected. 
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5.2.8 Setting the Trigger Control CONDITION 

The trigger control condition is set In the TRIGGER menu. Proceed as follows: 



Press the TRIGGER key (see Fig. 3-1, item 2). 
The TRIGGER select menu is called up. 



TRIGGER I TRIGGER CONTROL 

DfiTft I START I POSTTRIG | OELfiV IcONOITIOnI CCM4AND 



(m2) 



^ ^ ^ 



Fig. 5-46 



► Press the softkey TRIGGER CONTROL CONDITION. 

The TRIGGER CONTROL CONDITION Input menu (m25) is called up. 




By pressing the respective softkey, the following settings can be performed: 



Softkey 


Action 


POSITION 
FRST SCND 


This switch is used to determine whether the adjacentsoftkeysof this menu are to 
refer to the first or second of the two possible positions in the CONDITION input 
field. 


CHANGE LOG POL 
CONDITION 


Using this softkey, the logic polarity of the CONDITION is inverted as a whole. The 
forward slash corresponds to a logic inversion. 


CHANGE LOG POL 
TRIGWORD 


Inversion of the logic polarity of the first or second trigger word in the CONDI- 
TION input field. The forward slash corresponds to a logic inversion. 


SELECT TRIGGERWORD 
TRWl to TRW4 


The respective trigger word is inserted at the first or second position in the CON- 
DITION input field. :{The trigger word names specified in the TRIGGER menu are 
indicated inthe softkey texts). 



Note: The two trigger word entries in the TRIGGER CONTROL condition are ANDed. 



To return to the TRIGGER select menu (m24), the RETURN key is pressed (see Fig. 3-1, item 15). 



( 
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5.2.9 Setting the Trigger Control COMMAND 

The trigger control commands are set in the TRIGGER menu. Proceed as follows: 

► Press the TRIGGER key (see Fig. 3-t, item 2). 

The TRIGGER select menu is called up. 




Fig. 5-48 



► Press the softkey TRIGGER CONTROL COMMAND. 

The trigger control command input menu (m26) is called up. 




Fig. 5-49 



By pressing the respective softkey, the following settings can be performed: 



Softkey 


Action 


TRACE 
TRACE ON 


The TRACE command TRACE ON is entered in the COMMAND field of the currently 
active sublevel. 


trace 

TRACE OFF 


The TRACE command TRACE OFF is entered in the COMMAND field of the currently 
active sublevel. 


TRACE 
STORE WRD 


The TRACE command STORE is entered in the COMMAND field of the currently active 
sublevel. 


TRACE 

DELETE 


A TRACE command in the currently active suvblevel is deleted. 


TRIGGER 

SET 


The command TRIGGER is entered in the COMMAND field of the currently active sub- 
level. 


TRIGGER 

DELETE 


A TRIGGER command in the currently active sublevel is deleted. 


GOTO LEVEL 
SET 


Entry of the number of the trigger control level to be operated next. 


GOTO LEVEL 
DELETE 


A current GOTO command is deleted. 



To return to the trigger select menu (m2), the RETURN key is pressed. 
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5.2.10 Setting the Number of Trigger Control levels 

The number of trigger control levels is set in the TRIGGER menu. Proceed as follows: 
► PresstheTRlGGERkey(seeFig.3-1,item2). 

The TRIGGER select menu is called up. 




Fig. 5-50 



► Press the softkey TRIGGER CONTROL LEVEL. 

The TRIGGER CONTROL LEVEL input menu (m27) is called up. 




Fig. 5-51 



By pressing the respective softkey, the following settings can be performed: 



Softkey 


Action 


LEVEL INSERT 


A new level is inserted preceding the level denoted by the current cursor 
location. 


LEVEL APPEND 


A new level is appended following the level denoted by the current cursor 
location. 


LEVEL DELETE 


The level denoted by the current cursor location is deleted. 



Note: A maximum of four levels is possible. 



To return to the TRIGGER select menu, the RETURN key Is pressed (see Fig. 3-1 , item 1 5). 



07 








5.2.1 1 Setting the Number of Trigger Control Sublevels 



The number of trigger control sublevels is set in the TRIGGER menu. Proceed as follows: 

► Press the TRIGGER key (see Fig. 3-1, item 2). 

The TRIGGER select menu is called up. 




► Press the softkey TRIGGER CONTROL LEVEL. 

The TRIGGER CONTROL LEVEL input menu (m27) is called up. 



LEVEL 



StBLEUEL 



INSERT I APPEND I DELETE* B INSERT I APPENa f DELETE 



— — — — 1 y " ' ' 









(m27) 



Fig. 5-53 



By pressing the respective softkey, the following settings can be performed: 



Softkey 


Action 


SUBLEVEL INSERT 


A new sublevel is inserted preceding the sublevel denoted by the current 
cursor location. 


SUBLEVEL APPEND 


A new sublevel is appended following the sublevel denoted by the current 
cursor location. 


SUBLEVEL DELETE 


The sublevel denoted by the current cursor location is deleted. 



Note: For each level, a maximum of four sublevels is possible. 



To return to the TRIGGER select menu, the RETURN key is pressed (see Fig. 3-1, item 15). 
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6 Loading and Saving of Complete Instrument 
Setups and Recordings; 

Printing of Recorded Data and Setting Menus 



6.1 Introduction 

All settings concerning the loading and saving of complete instrument setups or recordings as well as 
the printing of recorded data or setting menus are performed in the SPECIAL MENU. This menu is 
called up using the SPECIAL key (Fig. 3-1, item 1). 









^ 



SPECIAL MENU 



Selected Disassembler: NONE 

Print from: TOP 

Print to : END 



LOCAL 



REflCV 



Post-Trig: 0 LEV:0 TW: 1234 



MEMORY 

irfTERNOL 




DI3fl33 SELECT 
8-BIT Bie-BIT/IMr 




Fig. 6-1 SPECIAL MENU 



All settings are effected with the aid of softkey menus. The upper part of the screen contains an over- 
view of the current state of the setting parameters. 
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Loading and saving of complete instrument setups from/on the CMOS-RAM 

The logic analyzer permits to save a total of 8 complete instrument setups in the CMOS-RAM of the 
LAC64 with battery back-up and recall them again. This includes all settings of the CONFIGURATION 
TRIGGER and SPECIAL menus. 



Loading and saving of complete instrument setups from/on the MEMORY card 

Starting from series 860 792/001, the logic analyzer is capable of saving a total of 20 complete 
instrument setups on the MEMORY card and recalling them again. This includes all settings of the 
CONFIGURATION, TRIGGER and SPECIAL menus. 



Loading and saving of recordings from/on the MEMORY card 

starting from series 860 792/001, the LAC64 features the capability of saving a recording from the 
MAIN or the REF memory on a MEMORY card. These recordings are then loaded again in the REF 
memory. 



Printing of recorded data and setting menus 

The recorded data of the 48-channel analyzer and the high resolution analyzer can be printed out 

• from the beginning, from a particular line or from the trigger event, and 
•, up to the end ora particular line 

• up to the trigger event 

• from the trigger event. 

The required interface to the printer with the respective operating parameters is specified in the 
CONFIGURATION menu (see section 4.7), 



The recorded data as well as the setting menus can, however, also be printed via actuation of the 
SCREEN COPY key (see Fig. 3-1, item 16). In this case, the current screen contents is transferred to the 
printer. 



Reset of instrument settings 

It is possible for a number of instrument settings to be reset to standard values. Differentiation is 
made between; 

• Resetting of configuration data 

(data set in the CONFIGURATION menu, with the exception of IN/OUT data) 

• Resetting of trigger data 
(Data set in the TRIGGER menu) 

• Resetti ng of i nterface data 
(IN/OUT data of the CONFIG menu) 

• Resetting of all data set in the CONFIGURATION and TRIGGER menus. 
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6.2 Printing of Recorded Data 



k Press the SPECIAL key (see Fig. 3-1, Item 1). 
The SPECIAL select menu is called up. 




Fig. 6-2 



► Press the softkey PRINT. 

The PRINT menu (m88) is called up. 




Fig. 6-3 



By pressing the respective softkey, the following settings can be performed: 



Softkey 


Action 


PRINT FROM 
TOP 


Printing is started at the beginning of recording. 


PRINT FROM 
TRIG 


Printing is started upon occurrence of the trigger event. 


PRINT TROM 
LOG 


Printing is started from the line to be entered now. 


PRINT TO 
END 


Printing is stopped at the end of recording. 


PRINT OT 
TRIG 


printing is stopped upon occurrence of the trigger event. 


PRINT TO 
LOG 


Printing is stopped at the line to be entered now. 



To return to the SPECIAL menu (m8), the RETURN key is pressed. 



► Press the softkey PRINT START (in PRINT menu (m88)). 

Printing is carried out via the currently acitve interface for printing (as to setting refer to section 
4.7). Printing can be interrupted by pressing the softkey PRINT STOP. 

Note: Recorded data can also be printed using the SCREEN COPY key (s. Fig. 3-1, item 16). 

Pressing this key causes the current screen display to be output on a printer. 
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6.3 Printing of Setting Menus 



The printing of setting menus such as the CONFIGURATION or the TRIGGER menu is effected as 
follows: 

• The menu to be printed Is displayed on the screen (e.g. by pressing the CONFIG key or the TRIGGER 
key, respectively). 

• The screen contents is printed out using the SCREEN COPY key (see Fig. 3-1 , item 1 6). 

Printing is carried out via the currently active interface for printing (as for setting, refer to section 4.7). 



6.4 Loading of Complete Instrument Setups 

6.4.1 Loading of Complete Instrument Setups from the CMOS-RAM 



^ Press the SPECIAL key (see Fig. 3-1, item 1). 
The SPECIAL select menu is called up. 




Fig. 6-4 



> Press the softkey MEMORY INTERNAL. 

The MEMORY INTERNAL select menu is called up. 





SETUP 


LOAD 1 


3AVC 1 LABEL 



(mSI) 



Fig. 6-5 



► Press the softkey SETUP LOAD. 

A number between 1 and 8 can then be entered. On actuation of the RETURN key, the setup from 
the internal CMOS-RAM with the entered number is loaded. 

If no setup is to be loaded, number 0 is entered. 
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6.4.2 Loading of Complete Instrument Setups from the MEMORY Card 

(only for instruments starting from series 860 792/001) 



^ Press the SPECIAL key (see Fig. 3- 1 , item 1). 
The SPECIAL select menu is called up. 




Fig. 6-6 



► Press the softkey MEMORY CARD SETUP. 

The MEMORY CARD SETUP select menu Is called up. 




Fig. 6-7 



V Press the softkey SETUP LOAD, 

The MEMORY CARD SETUP LOAD menu is called up. 

A number between 1 and 20 can then be entered.- On actuation of the RETURN key, the setup from 
the MEMORY card inserted on the control panel field with the entered number is loaded into the 
LAC64. 

If no setup is to be loaded, number 0 is entered. 

Note: To have a complete instrument setup loaded into the LAC64 from a MEMORY card, a 
complete instrument setup must have been stored before on this card under the same 
number. 



R 



fi=:nR O'? 



E-4 





6,5 Saving of Complete Instrument Setups 

6.5.1 Saving of Complete Instrument Setups in the CMOS-RAM 



^ PresstheSPECIALkey (see Fig. 3-1, item 1). 
The SPECIAL select menu is called up. 




Fig. 6-8 



► Press the softkey MEMORY INTERNAL. 

The MEMORY INTERNAL select menu is called up. 




Fig. 6-9 



y Presss the softkey SETUP SAVE. 

A number between 1 and 8 can then be entered. On actuation of the RETURN key, the setup from 
the internal CMOS-RAM with the entered number is loaded. 



If no setup is to be loaded, 0 is entered. 






6.5.2 Saving of Complete Instrument Setups on the MEMORY Card 

(only for instruments starting from series 360 792/001) 



► Press the SPECIAL key (see Fig. 3-1 , item 1), 
The SPECIAL select menu is called up. 




Fig. 6-10 



► Press the softkey MEMORY CARD SETUP. 

The MEMORY CARD SETUP menu is called up. 




Fig. 6-11 



^ Press the softkey SETUP SAVE. 

The MEMORY CARD SETUP SAVE menu is called up. 

A number between 1 and 20 can then be entered. On actuation of the RETURN key, the setup from 
the MEMORY card inserted on the control panel field with the entered number is loaded Into the 
LAC64. 

If no setup is to be loaded, number 0 is entered. 
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6.6 Reset of Instrument Settings 

► Press the SPECIAL key (see Fig. 3-1Jtem 1). 
The SPECIAL select menu Is called up. 




Fig. 6-12 



> Press the softkey RESET. 

Das SETUP RESET mehu (m83) is called up. 




Fig. 6-13 



By pressing the respective softkey, the following settings can be performed: 



Softkey 


Action 


RESET ALL 


Resetting of all data set in the CONFIGURATION and TRIGGER 
menus 


RESET CONFIG 


Resetting of all data set in the CONFIGURATION menu (with the 
exception of the IN/OUT interface data) 


RESET TRIGGER 


Resetting of all data set in the TRIGGER menu 


RESET IN/OUT 


Resetting of all interface data (IN/OUT data set in the 
CONFIGURATION menu) 



To return to theSPECIALselect menu, the RETURN key is pressed. 
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6.7 Entering of Labels for Complete Instrument Setups 

6.7.1 Entering of Labels for Complete Instrument Setups in the CMOS RAM 

To obtain a better overview, a label consisting of four characters can be assigned to each of the eight 
complete instrument setups stored in the interna! CMOS RAM of the 1-AC64. 

Proceed as follows; 



y Press the SPECIAL key (see Fig. 3-1, item 1). 
The SPECIAL select menu is called up. 




Fig. 6-14. 



y Press the softkey MEMORY INTERNAL. 

The MEMORY INTERNAL select menu Is called up. 




LOCAL 



SPECIAL MENU 



NO: 


LA8EL: 


01 


SETl 


02 


SET2 


03 


SET3 


04 


SET4 


05 


SETS 


06 


SET6 


07 


SET7 


08 


SET8 



READY 



Post-Trig: 0 LEV:0 TW: 1234 








3ETU? 


LOAQ 1 


SAVE 1 LA6EU 



Fig. 6-15 






k Press the softkey SETUP LABEL. 
The SETUP input menu is called up. 



Q BCDEFGHI J KLMN0P'3P.STUWWI_ 01234567S9 



CUR3QK 

LEFT 


1 PICK 
1 CHARACTER 


1 CURSOft 
1 RIGHT: 





(m 81 ) 






Fig. 6-1 6 

The required label can be selected using key f or i on the LAC64 keypad. 

The softkeys CURSOR LEFT or CURSOR RIGHT can then be used to select the required letter from the 
alphabetical line and have it included in the label name by pressing the softkey PICK CHARACTER. 

By pressing the RETURN key, the SPECIAL select menu can again be returned to. 



6.7.2 Entering of Labels for Complete Instrument Setups on the MEMORY Card 

(only for instruments starting from series 860 792/001) 



To obtain a better overview, a label consisting of four characters can be assigned to each of the 20 
complete instrument setups stored on the MEMORY card of the LAC64. 

Proceed as follows: 



^ Press the SPECIAL key (see Fig. 3-1, item 1). 
The SPECIAL select menu is called up. 




Fig. 6-17 

^ Press the softkey MEMORY CARD SETUP. 

The MEMORY CARD SETUP select menu is called up. 
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Fig- 6-18 



^ Press the softkey SETUP SAVE. 
The LABEL input menu is called up. 



CUR3Q(( I PICK 



CURSOR 



BbCDEFGHI-3KU<1M0PiJRSTUWX','I_ 012C456759 



CHARACTER 1 RIGHT 



(m82) 












Fig. 6-19 



The required label can be selected using keys t or ^ on the LAC64 keypad. 

The softkeys CURSOR LEFT or CURSOR RIGHT can then be used to select the required letter from the 
alphabetical line and have it included in the label name by pressing the softkey PICK CHARACTER. 

By pressing the RETURN key, the SPECIAL select menu can again be returned to. 
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6.8 



Loading of Data Collections from the MEMORY Card 

(only for instruments starting from series 860 792/001) 

A complete data recording can be stored on the MEMORY card (see section 6.9), which can again be 
loaded back into the REF memory. 

Proceed as follows; 



^ Press the SPECIAL key (see Fig. 3-1, item 1). 
The SPECIAL select menu is called up. 




Fig. 6-20 



y Press the softkey MEMORY CARD RECORD. 

The MEMORY CARD RECORD select menu is called up. 




Fig. 6-21 

On actuation of softkey LOAD TO REF, a data collection stored on the MEMORY card is loaded into 
the REF memory of the LAC64. 

By pressing the RETU RN key. the SPECIAL select menu can again be returned to. 






6.9 Saving of Data Collections on the MEMORY Card 

A complete data recording can be stored on the MEMORY card either from the MAIN memory or the 
REF memory. 

Proceed as follows: 

^ Press the SPECIAL key (see Fig. 3-1, item 1). 

The SPECIAL select menu is called up. 




Fig. 6-22 

k Press the softkey MEMORY CARD RECORD. 

The MEMORY CARD RECORD select menu Is called up. 




Fig. 6-23 



By pressing the respective softkey, a recording is stored on the MEMORY card: 



Softkey 


Action 


SAVE REF 


Saving of recordings in the REF memory on .the MEMORY 
card 


SAVE MAIN 


Saving of recordings in the MAIN memory on the MEMORY 
card 



To return to the SPECIAL select menu, the RETURN key is pressed. 
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7 



Recording and Display of Test Data 



7,1 Start of Recording 



Once the logic analyzer has been suitably set via the CONFIGURATION and TRIGGER setting menus in 
view of the test tasks to be performed, the data collection is initiated as follows: 

I 

^ Press the START key. 

The current status of recording is read out on the screen in the monitor line (line prior to the 
softkey line). 

STARTED: The logic analyzer has started recording and is awaiting the trigger event. 

TRIGGERED: The trigger event has been found and the collection memory is being filled, de- 

pending on the posttrigger setting. 

Recording is terminated and the logic analyzer unit gets ready for display of the 
recorded data. 

Recording is terminated and'the test result is displayed on the screen. 

Cu rrent state of the posttrigger counter 
Current level in the trigger control sequence 

Display whether a trigger word has been discovered in the data stream. (Figures 1 
to 4 refer to the 4 trigger vvords which, in case of successful search, are read out 
in inverse display. 



BUSY: 

READY: 

POSTTRIG: 

LEV: 

TW: 



Note: Recording of data may be interrupted at any time using the STOP key. 

To repeat a measurement,! the AUTOREPEAT mode is used. In this operating 
mode, the logic analyzer displays the currently measured data on the screen af- 
ter recording has been terminated, and automatically restarts. The AUTOREPEAT 
mode is set in the CONFIGURATION menu (see section 4.6.4). 

During recording, new entries can be made at any time In the setting menus, 
which, however, will only be considered for the next measurement. 
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7.2 



Selection of the Type of Display "DISPLAY SELECT" 



7.2.1 Introduction 

The recorded data can be displayed and interpreted on the screen. The following menus are provided 
for this purpose: 

• DISPLAY SELECT menu 

In this menu, the type of display of the recorded data is determined (see section 7.2.2). 

• DISPLAY CALL menu 

In this menu, the recorded data are displayed on the screen as specified in the DISPLAY SELECT 
menu (see sections 7.3, 7.4 and 7.5). 

The DISPLAY SELECT menu Is called up using the DISPLAY SELECT key (see fig. 3-1 , item 4). 



— 


T7T 
















1 


















DISPLAY SELECT MENU 




















CURRENT DISPLAY SETTINGS : 










DISPLAY A : STATE 










DISPLAY B ! TIMING 






« 

























Fig. 7-1 

The following parameters are set in the DISPLAY SELECT menu: 

Display mode: 

in the DISPLAY CALL menu, the recorded data are displayed In sections (as if seen through "win- 
dows") on the screen. Two such windows, DISPLAY A and DISPLAY B, can be determined, which are 
output on the screen either individually (DISPLAY MODE A or DISPLAY MODE B, resp.) or to- 
gether (DISPLAY MODE A&B). As to the setting of the modes, see section 7.2.2. 




Types of display used in display modes A and B 

' It is possible to define for each of the two displays A and B in which manner the recorded data are to 

be displayed: 

STATE: The recorded data are successively displayed clock by clock. The time axis is vertically 

directed toward the bottom (see fig. 7-4). The display format Is specified in the 
CONFIGURATION menu (section 7.3.1). 

DISASS: The recorded data are generally displayed in the same manner as in the STATE mode. In 

addition, also the disassembler text specified for each processor type is indicated. As to 
the selection of the processor type, refer to section 4.8. 

TIMING: The recorded data are graphically displayed channel by channel in a way corresponding 

to the time axis of the electric signals. The time axis is horizontally directed toward the 
right (see fig. 7-10 and section 7.3.2). The display format is specified in the 
CONFIGURATION menu. 

The selection of the types of display used in the respective display modes is described in section 7.2.3. 

^ Note: In the CONFIGURATION menu, the channels can be assigned both to the 48 channel 

analyzer and to the high resolution analyzer (see section 4). The high resolution channels 
are displayed in the TIMING display only. 



7.2.2 Selection of Display Mode 

To select whether the recorded data are to be displayed in the DISPLAY CALL menu in both DIS- 
PLAYS A and B or just In one of them, i.e. optionally either DISPLAY A or B, the DISPLAY SELECT 
menu is used. 

Proceed as follows: 

V Press the key DISPLAY SELECT. 

The DISPLAY SELECT menu (m3) is called up. 




Fig. 7-2 



By pressing the respective softkey, the following settings can be performed: 



Softkey 


Action 


DISPLAY MODE 
A 


The recorded data are displayed in the DISPLAY CALL menu in display A only. 


DISPLAY MODE 
B 


The recorded data are displayed in the DISPLAY CALL menu in display B only. 


DISPLAY MODE 
AScB 


The recorded data are displayed in the DISPLAY CALL menu in both displays A and 
B, 
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7.2.3 Selection of the Type of Display Used in the Display Modes 



The type of data display to be used for the two display modes DISPLAY A and DISPLAY B is set in 
the DISPLAY SELECT menu. 

Proceed as follows: 

y Press the DISPLAY SELECT key. 

The DISPLAY SELECT menu (m3) is called up. 




Fig. 7-3 



Now press either the softkey SPECIFY A or SPECIFY B. One of the two submenus DISPLAY SELECT 
SPEC FY is then displayed. Fig. 7-4 shows the submenu for display A. 

The submenu for display B corresponds to that of display A 



MEMORY ft 



REF 



COPY MAIN 
TO REF 



DISPLAY A TYPE. 



STATE 



01 S ASS TIMING 



(m34) 



Fig. 7-4 



Softkey 


Action 


DISPLAY A 
TYPE STATE 


Display A is assigned the display type STATE. 


DISPLAY A 
TYPE DISASS 


Display A is assigned the display type DISASSEMBLER. 


DISPLAY A 
TYPE TIMING 


Display A is assigned the display type TIMING. 



Hinwels: The softkey DISPLAY A TYPE DISASS appears only if a disassembler was loaded in 
advance (see section 4.8). 




7.3 Call-up of Data Display (DISPLAY CALL) 



The data display is called up using the DISPLAY CALL key (see Fig. 3-1, item 5). The recorded data are 
displayed on the screen as specified in the DISPLAY SELECT menu (see section 7.2), either in DISPLAY 
A or DISPLAYS or in both displays, using the display types STATE, DISASS or TIMING. 



7.3.1 STATE Display 

In the STATE display, the recorded data are displayed clock by clock in successive order in the form of a 
list. The time axis is vertically directed toward the bottom (see Fig. 7-4). The display format is specified 
in the CONFIGURATION menu . 
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Fig. 7-5: Collection in the STATE display 
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Explanation of Fig. 7^5: 








ntSPlAYr A MAIN 




1 



Fig. 7-5 a 



The upper edge of the STATE display indicates which of the two available windows (DISPLAY: A or 
DISPLAY B) is displayed and whether the recorded data of the main (MAIN) or the reference (REF) 
memory are used. The windows and the data memory are selected in the DISPLAY SELECT menu (see 
section 7.2.2 and 7.4.3). 
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Fig. 7-6 



Only a section of the recorded data is displayed on the screen. This section can be vertically shifted 
using the cursor keys and if orsettoa particular location in the collection using the softkey menu. 

The first column to the left shows a numbering of the recorded words in successive order. The trigger 
event is always to be found at location 0 (see marker TR). The recorded words preceding the trigger 
event are negative, the following words are positive. 

This column also indicates the current locations of the two state cursors CO and Cl (see markers CO 
and Cl). 

On the lower screen edge, the two cursors CO and Cl are again indicated with their line numbers and 
the time difference between them (if the operating mode TIME STAMP is set in the CONFIGURATION ( 
menu). 

If correspondingly specified in the TRIGGER menu, recording is possible in a selective way, i.e. not ali 
data words coming from the test item but only the selected ones are transferred into the memory. The 
suppressed data words are marked by a horizontal line before the first data word (see fig. 7-6, line TR 
and 3). 
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The recorded data are displayed further to the right, starting from the second column. They are 
arranged in groupsand coded as specified inthe CONFIGURATION menu. 

If 6)cternal dock is used for recording, the clock input (CLKO or CLKl) used to record the respective 
data word is indicated in a separate column. 

if TIME STAMP mode is switched to ON in the softkey menu RECORD MODES On the 

CONFIGURATION menu), a column is added in the STATE display in which the time differences 
between the clocks are indicated. Note that the time entered in a data word line is the time interval 
between the preceding collection clock and the collection clock of the data word in question, if TIME 
STAMP DIFF has been specified (s. section 7.4.5). In the display TIME STAMP ABS the time is indicated 
upon trigger (line 0). 



CO = 0004 Cl = 0012 TIME OIFF CQ - Cl = -5.38us 






Fig. 7-7 



Notes: 



Output of data using 2 displays 

If it has been selected in the DISPLAY SELECT menu that the recorded data are to be read out using the 
two displays, the screen is horizontally divided into windows DISPLAY A and DISPLAY B in the 
DISPLAY CALL menu. A softkey line is again available which can be assigned to the upper or lower 
window (see section 7.4. 1 ). 



Cursors CO, Cl 

Two cursors are provided in the STATE and DISASSEMBLER menu which can be freely shifted within 
the collection. One of the two cursors Is always active, determining the section of the data collection 
currently visible on the screen (see DISPLAY CALL softkey menu) (see section 7.4.2). 



MEMORY MAIN-REF 

Each collection Is filed in the main memory (MAIN) first. It can then be completely copied to a second 
data memory, the reference memory (REF). The MAIN or REF data can optionally be displayed on the 
screen (see sections 7.4.3 and 7.4.4). 



HIGH-RESOLUTION collections 

In the case of channels which are assigned both to the 48-channel analyzer and the high resolution 
analyzer, the collections of the 48-channel analyzer are always represented in the STATE display. 



Memory depth 

The 48-channe! analyzer records a maximum of 2042 data words in the operating mode TIME STAMP 
ON (see section 4.6.3) and a maximum of 4990 data words in the TIME STAMP OFF mode. With the 
high resolution analyzer, which invariably uses internal clock only, recording Is always effected within 
a time period of 81.9 ps. 
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7.3.2 TIMING Display 



In the TIMING display, the recorded data are graphically displayed along their linear time axis for each 
channel separately. The time axis Is horizontally directed toward the right. 
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Fig. 7-9 

The upper edge of the TIMING display indicates which of the two available windows (DISPLAY: A or 
DISPLAY:B) is currently displayed and whether the recorded data from the main (MAIN) or the re- 
ference memory (REF) are displayed. 

The windows are selected in the DISPLAY SELECT menu (see section 7.2), the data memory is selected 
in the MORE softkey menu (see section 7.5.5). 






48 CHNL CLOCK; EXTERM 



HIGH-RES CLOCK: 10 ns 



Fig. 7-10 

This menu line indicates the clock with which the current collections for the 48-channel analyzer (on 
the left) and the high resolution analyzer (on the right) were obtained. The clock is specified in the 
CONFIGURATION menu before starting the collection. 



DATA 02 
DATA 01 
DATA 00 




CO Cl 
_ 0 1 
“ 0 1 
- 1 0 



Fig. 7-11 

This is the centra! part of the TIMING display. The data are displayed in a manner corresponding to the 
time axis of the electric signals. Each channel is assigned a line. The lines are arranged in the same way 
as the channel groups have been selected in the CONFIGURATION menu and consist of three parts 
each; 



• On the left-hand screen edge, the name (label) of this channel specified In the CONFIGURATION 
menu is read out. Successive numbers are appended for the invidual channels. Names associated 
with channel groups of the high-resolution analyzer are characterized by the additional 
designation H. These channels are displayed at high resolution in a window of ± 40 iis at 
occurence of the trigger event (marked by a bright background). 

• In the central' part, the recorded data are graphically displayed with their logic states. The time 
axis is directed toward the right. The analysis is facilitated by a few optical aids: 



^ The location ofthe trigger event Is marked in the collection by aT. 

-> Two TIMING cursors are available (these are the two vertical lines designated by 0 and 1 which 
vertically extend over all channels). They can be shifted to any locations in the collection and are 
used to measure time intervals and to selert an interesting section of the complete collection. 
This section can then be displayed covering the entire screen. One of the two cursors is the 
active one, i.e. it responds to the cursor keys and 



Note; If, with a small magnification, the logic transitions (from 0 to 1 or from 1 to 0) become 
so close that the resolution ofthe screen is no longer sufficient for display, the signal 
edge will be represented by a thicker line at the respective place on the screen. 

• Two binary data words are displayed on the right-hand edge ofthe TIMING display in the vertical 
direction. The values correspond to the logic levels present at the current locations of the two 
cursors. 

• The trigger event is indicated by ">T<" above the recorded data, the two cursors by "0" or "1". 
The acitve cursor is inverted. 
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Fig. 7-13 



The bottom line of the TIMING menu indicates the locations of the two timing cursors in the collec- 
tion. With TIME STAMP switched ON, the time distance of the two cursors and the size of the window 
is added. 

The bottom right corner shows the time covered by the displayed WINDOW. 

Only a section of the collection can be displayed on the screen. However, this section can be shifted 

overthecompletememorycontentusingthecursorkeys '[ and Jr: 

Using the cursor keys '[ and 4^ , other channels can be displayed in the window; using the cursor keys 
^ and the displayed window can be shifted to the beginning or the end of the collection if the 
magnification of the display is greaterthan 1. 

The magnification set in the DISPLAY CALL menu determines the size of the window which is then 
extended over the complete width of the screen. 



Notes: 

Selection of the DISPLAY mode 

if it has been seiected in the DISPLAY SELECT menu that the recorded data are to be read out in two 
displays, the screen is horizontally divided into the windows DISPLAY; A and DISPLAY: B. A soft- 
key line is again available which can optionally be assigned either to the upper or the lower window 
(see section 7.5.1). 
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Shifting the TIMING cursors 

Each of the two timing cursors can individually be shifted over the TIMING display by means of the 
cursor keys and depending on which cursor is currently active. In addition, they can be directly 
set to the beginning of the collection, to the trigger event, to the end of the collection or to a parti- 
cular collection clock (see section 7.5.2). 



Size of the window 

The window displayed on the screen can be magnified or reduced In steps. This is always done using 
the factor 2, i.e. when reducing the size of the window, the number of collection clocks displayed is 
halved with each step, if TIME STAMP is OFF or the window displayed with TIME STAMP is ON (see 
section 7.5.3). 



Switchover between main memory and reference memory (MAIN j REF) 

The content of the timing display can be switched from the main memory to the reference memory at 
anytime. Note that, at the time of the collection, each of the two memories accepts setting data from 
the CONFIGURATION and TRIGGER menus and retains them {e.g. clock setting) (see section 7.5.4). 



Copying from the main memory to the reference memory (COPY MAIN TO REF) 

The complete content of the main memory (MAIN) is copied to the reference memory (REF) with all 
the data accepted from the CONFIGURATION and TRIGGER menus at the time of the collection (e.g. 
clock setting) (see section 7.5.5). 



High resolution collections 

High resolution collections always cover a time period of 81.8 ps which is symetrically arranged around 
the trigger point determi ned by the 48 channel analyzer. 

In the TIMING display, all channels which have been assigned to the high resolution analyzer are in 
this time period displayed with high resolution. For better clarity, this range is additionally specified 
on the screen using inverse display. 

In the case of channels which have been assigned both to the 48-channel and to the high resolution 
analyzer, the collections of the high resolution analyzer are always represented in TIME display. 

Memory depth 

The 48-channe! analyzer records a maximum of 2042 data words in the operating mode TIME STAMP 
ON (see section 4.6.3) and a maximum of 4990 data words in the TIME STAMP OFF mode. With the 
high resolution analyzer, which invariably uses internal clock only, recording is always effected with- 
in a time period of 81.9 



Cursor-Coupling 

There are several possibilities of coupling two of the four cursors (cursors CO and Cl on displays A and 
B). 

• Coupling the two cursors of the same display 

This possibility should be selected e.g., if the two cursors in a TIMING display are to define a 
constantwindowfortime measuring purposes. 

• Coupling the active cursor with the corresponding cursor of the other display 

Thistype of coupling allows for scrolling 2 corresponding parts in both displays (A and B) at a time, 
e.g. in a disassembler listing. It is also possible in a TIMING display with assigned STATE display to 
position the cursor in both displays at the same events, (see section 7.6.1). 
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Entries for STATE and DISASS Displays 



7.4.1 Selection of the Display Window Assigned to the Softkey Line 

If the display mode with two display windows (MODE A&B) has been selected in the DISPLAY SELECT 
menu (see section 7.2.2), the softkey line available can optionally be assigned either to DISPLAY A or 
DISPLAYS. 



y Press the key DISPLAY CALL (see Fig. 3-1, item 5). 
The STATE menu (m4) is called up. 




(7T14) 



Fig. 7-14 



By pressing the respective softkey, the following setting can be performed: 



Softkey 


Action 


DISPLAY A 
DISPLAY B 


Changing to the other display window. This softkey appears only if 
a data display in two windows has been specified in the DISPLAY 
SSLECT menu (A&B). 



Note: For easy operation this softkey also appears in the menu (m484), where the cursor coupling 
is defined (see section 7.6.1), 




7.4.2 Setting the Cursor Location 



► The STATE or DISASS display is set in the DISPLAY SELECT menu for the currently activated display 
(A or B) (see section 7.2.3). 



^ Pressthe DISPLAY CALL key (see Fig. 3-1, item 6). 

The STATE menu (m4) is called up (with CO being the active cursor) 




(m4) 



Fig. 7-15 



By pressing the respective softkey, the following settings can be performed or menus called up. 



Softkey 


Action 


SELECT 


Cursor Cl is now the active cursor and can be shifted using the 


Cl 


cursor keys f and + (atthe front panel). 


FETCH 


Cursor Cl is set to the current location of cursors CO. 


Cl 




SET 


Call-up of the SET CURSOR menu (m43) 


CO/Cl 





Remark.: The softkeys SELECT Cl and FETCH Cl also appear in menu m43, thus ensuring high 

operating ease. 



y Press the softkey SET CURSOR. 

The SET CURSOR menu (m44) is called up (with CO being the active cursor in this example). 




Fig. 7-1 6 
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By pressing the respective softkey, the following settings can be performed. 



Softkey 


Action 


SELECT 

Ci 


Cursor Cl becomes the current cursor. It can be moved using the 
cursor keys t or i {atthe front panel). 


FETCH 
Cl (CO) 


Cursor Cl is setto the current location of cursora CO. 


SET CO (1) 
TOP 


Jump of cursor CO (or Cl) and the data display to the beginning of 
the collection. 


SET CO (1) 
TRIGGER 


Jum p of cursor CO (or Cl) and the data display to the trigger event 
in the collection. 


SET CO (1) 
END 


Jump of cursor CO (or Cl) and the data display to the end of the 
collection. 


SET CO (1) 
0. .N 


Entry of the line number in the collection to which the cursor CO (or 
Cl) is to refer. 



To return to the DISPLAY SELECT menu, the RETURN key is pressed. 



7.4.3 Selection of the MAIN or REF Memory 



^ Press the key DISPLAY SELECT {see Fig. 3-1 , Item 6). 
The DISPLAY SELECT menu-(m3) is called up. 




Fig. 7-17 



^ Select the SPECIFY function for the display required {A or B). (Fig. 7-18 shows display A by way of 
example). 



copy naiN 

TO REF 



DISPUSy A TYPE. 



3T6TE 



{m34) 



Fig. 7-18 
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By pressing the respective softkey, the following settings can be performed; 



Softkey 


Action 


MEMORY A 
MAIN 


Select the MAIN memory for display A. 


MEMORY A 
REF 


Select the reference (REF) memory for display A. 



Note: To simplify the operation these softkeys appear once again in menu MORE of the STATE 
display. 

To return to the DISPLAY SELECT menu, the RETURN key is pressed. 



7.4.4 Copying of Data from the MAIN Memory to the REF Memory 



^ Press the DISPLAY SELECT key. 

The DISPLAY SELECT menu (m3) is called up. 




Fig. 7-19 



^ Select the SPECIFY function for the display required (A or B). (Fig. 7-20 shows display A by way of 
example). 



i 



MEMORY A 



REF 



COPY MAIN 
TO REF 



DISPLAY A TYPE. 



STATE 






(m34) 



Fig. 7-20 

By pressing the respective softkey, the following setting can be performed: 



Softkey 


Action 


COPY MAIN 
TO REF 


Copying of the recorded data from the main memory to the 
reference REF memory. 



Note: This function can also deselected in menu m48(MORE menu of the STATE display) 



To return to the STATE menu, the RETURN key is pressed. 
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7.4.5 



Defining Absolute or Differential Time Display 



If TIME STAMP is ON, i.e. a time was recorded with each recording line, the time in the STATE display 
can be preselected to be displayed either 

• as the difference between the current line and the preceding line 
or 

• absolutely, i.e. referred to the trigger event in line 0. 



► Press DISPLAY CALL to display the STATE menu (m4). 




Fig. 7-21 

By pressing the respective softkeys the following settings can be performed: 



Softkey 


Action 


TIME STAMP 
OIFF 


Differential time display, i.e. the difference between the current 
line and the preceding line is displayed. 


TIME STAMP 
ABS 


Absolute time display, i.e. related to the trigger event (line 0). 



RA'5 KRnft n? 
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7.4.6 Searching for Data in the Collection (SEARCH WORD) 



If the recorded data are displayed on the LAC64 screen in the STATE or DISASS display type, a data 
word can be specified, which is then searched for in the data collection either upward or downward 

Starting from the current cursor location. 

• First set the STATE or DISASS type of display if not yet activated (cf. section 7.2). 

• Press the DISPLAY CALL key. The STATE or DISASS menu is called up. 



TIME 5TSMP 
DIFF 



Fig.7-21a 



Press the SEARCH key. The SEARCH WORD menu is called up 



SET CURSOR TO 
TOP iTRIGGERi END 



SEARCH 
UP I DCWH 



Fig.7-21b 



By pressing the respective softkey, the following settings can be performed: 



Softkey Action 

DEFINE WORD Defining of the search word at the bottom of the data display. The 
input format ts identical with the display format of the recorded 
data. 

SEARCH UP The data word entered with DEFINE WORD is searched for starting 

from the current cursor location in upward direction. 

SEARCH DOWN The data word entered with DEFINE WORD is searched for starting 
from the current cursor location in downward direction. 



By pressing the RETURN key (see Fig. 3-1, item 16), the STATE or DISASS menu can again be returned 
to. 
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7 4 7 Comparing Recorded Data in the MAIN Memory and the REF Memory 
(COMPARE MODE) 



If the recorded data are displayed on the 1-AC64 screen in the STATE or DISASS display type, 
differences between the recordings in the MAIN memory and those in the REF memory can be optical- 
ly set off on the screen. The COMPARE MODE function is activated for this purpose. 



• Fi rst set the STATE or DISASS type of display if not yet activated (cf. section 7.2). 

• Press the DISPLAY CALL key. The STATE or DISASS menu is called up. 




Fig. 7-21C 



• Press the MORE key. The MORE menu for the STATE display is called up. 




Fig.7-21d 



By pressing the respective softkey, the following settings can be performed: 



Softkey 


Action 


COMPARE MODE 
ON 


COMPARE MODE isactivated. 

Each data line showing differences in the recorded data in the 
MAIN and the REF memory are highlighted on the screen. 


COMPARE MODE 
OFF 


COMPARE MODEisdeactivated. 



By pressing the RETURN key (see Fig. 3-1, item 16), the STATE or DISASS menu can again be returned 
to. 

Note: The COMPARE MODE function can be used in combination with the AUTOREPEAT function 

to have recordings repeated until differences between the recorded data in the MAIN 
memory and the REF memory occur (cf. section 4.6.4). 
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7.5 



Entries for TIMING Display 

Selection of the Display Window Assigned to the Softkey Line 



7.5.1 



If the display mode with two display windows (MODE A&B) has been selected in the DISP^Y SELECT 
menu (see section 7.2.2), the softkey line available can optionally be assigned either to DISPLAY A o 

DISPLAYS. 



^ Press the key DISPLAY CALL (see Fig. 3-1, item 5). 

The DISPLAY CALL menu for TIMING display (m5) is called up. 




Fig. 7-22 



By pressing the respective softkeys, the following setting can be performed: 



Softkey 


Action 


DISPLAY A 
DISPLAY B 


Changing to the other display window specified in the DISPLAY 
SELECT menu (DISPLAY A or DISPLAY 8). 



Note: These two softkeys are provided only if a data display using 2 display sections has been 
specified. 



7.5.2 Setting the Cursor Location 



^ The TIMING display is set in the DISPLAY SELECT menu for the currently activated display (A or B) 
(see section 7.2.3). 

^ Press the key DISPLAY CALL (see Fig. 3-1, item 5). 

The DISPLAY CALL menu for TIMING display (mS) is called up. 

Cursor CO is the active cursor in this example. 




Fig. 7-23 
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By pressing the respective softkey, the following settings can be selected. 



Softkey 


Action 


SELECT 


Cursor Cl or CO is now the active cursor and can be shifted using 


Cl 


the cursor keys ♦— and •* (at the front panel)- 


FETCH 


Cursor Cl is set to the current location of cursors CO. 


Cl 




SET 


Call-up of the CURSOR LOCATION menu (m54) 



Note: For easy operation the softkeys SELECT Cl and FETCH Cl are displayed once again 

the SET CURSOR menu (m54). 



^ Press the softkey SET CURSOR. 

TheSET CURSOR menu (mS4) is called up. 




Bild7-24 



By pressing the respective softkey, the cursor can be shifted as follows: 



Softkey 


Action 


SELECT 

Cl 


Cl becomes the current cursor and can be shifted using the cursor 
keys and -* {at the front panel). 


FETCH 

Cl 


Cursor Cl is set to the current location of cursors CO. 


SET CO TO 
TOP 


Jump of cursor CO (or Cl) and the data display to the beginning of 
the collection. 


SET CO TO 
TRIGGER 


Jump of cursor CO and the data display to the trigger event in the 
collection. 


SET CO TO 
END 


Jumpof cursor CO and the data display to the end of the collection. 



To return to the DISPLAY CALL menu, the RETURN key Is pressed. 






7.5.3 



Modification of the Currently Displayed Window 



> The TIMING display is set in the DISPLAY SELECT menu (see section 7.2.3) 



^ press the key DISPLAY CALL (see Fig. 3-1, item 5). 

The DISPLAY CALL menu for TIMING display (mS) is called up. 




Fig. 7-25 



By pressing the respective softkey, the following types of display can be selected: 



Softkey 


Action 


NEXT WINDOW SIZE: 2.S6 (is 
SMALLER 


Presetting of reduction In size of the current window. The active 
timing cursor is assumed to be the middle of the nevv window. By 
Dressing the key again, the new window is halved again. 


NEXT WINDOW SIZE: 2.S6 ps 
LARGER 


Presetting of doubling in size of the current window. The active 
timing cursor is assumed to be the middle of the n.ew window. By 
pressing the key again, the new window is further doubled in size. 


NEXT WINDOW SIZE: 2.56 
EXECUTE 


Modification of the current window according to the presettings 
made by meansof the two above softkeys. 



To return to the DISPLAY CALL menu, the RETURN key is pressed. 
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7.5.4 Selection of the MAIN or REF Memory 



( 



► Press the DISPLAY SELECT key (see Fig. 3-L item 5). 

The DISPLAY SELECT menu for TIMING display (mS) Is called up. . 




Fig. 7-26 



Select the SPECIFIY funtion for the display required (A or B). (Fig. 7-26 shows display A by way of 
example). 




(m34) 



Fig. 7-27 



By pressing the respective softkey, the following settings can be performed: 



Softkey 


Action 


MEMORY A 
MAIN 


Selectthe main memory for display A. 


MEMORY A 
REF 


Select the reference memory for display A. 



These softkeys are also available In the MORE menu for the TIMING display (mS8). 



To return to the DISPLAY SELECT menu, the RETURN key is pressed. 



( 



843.6508.02 



• 7.20 



E-4 




7,5.5 Copying of Data from the MAIN Memory to the REF memory 



^ Press the DISPLAY SELECT key (see Fig. 3-1 , item 5). 

The DISPLAY SELECT menu for TIMING display (m3) is called up. 




Fig. 7-28 



^ Select the SPECiFIY function for the display required (A or B) (for display A in the example below). 



MEMORY A 



REF 



COPY MAIM 
TQ REF 



DISPLAY A TYPE 



STATE 



DISASS TIMING 







(m34) 



Fig. 7-29 



By pressing the respective softkey, the following settings can be performed; 



Softkey 


Action 


COPY MAIN 
TO REF 


Copying of the recorded data from the main memory to the refer- 
ence memory. 



This softkey also appears int the MORE menu for the TIMING display (mS8). 
To return to the DISPLAY CALL menu, the RETURN key is pressed. 
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7.6 Entries for all Data Displays 

7.6.1 Cursor Coupling 

The entry is performed in the same way for all data displays. Operation of the STATE display with 
cursor CO being active is described by way of example. 



^ Press the DISPLAY CALL key. 
The STATE menu (m4) is called up. 



TIME srmp 
QIFF ■ 



MORE 



Fig. 7-30 



► Press the softkey MORE. 

The MORE menu for the STATE display (m48) is displayed 



MEMORY A 
MAIM 




COPY MAIN 1 


CURSOR 


CCMPARE MODE 


TO REF 1 


COUPLING 


m 1 OFF 



^ Press the softkey CURSOR COUPLING. 

The CURSOR COUPLING menu for the STATE display (m484) is called up. 



1 SELECT 1 


FETCH 


1 SET 


1 Cursor coupling 




1 cx 1 


Cl 


1 CO; B=A 


■ A;C0-CX w Ca:A-B ■ 


OFF 1 



Fig. 7-32 
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By pressing the following softkeys the following coupling functions for the softkeys can beset 



Softkey 


Action 


SET C0:B-A 


This softkey is displayed only if display mode A&S is selected. On 
actuation of this softkey, the cursor CO in the non-active display B is 
set to the same point as cursor CO in the active display A. The two 
cursors are not coupled. 


CURSOR 

COUPLING 

A:C0-C1 


The two cursors of the active display A are coupled. Actuating one 
of the two cursors then automatically effects both cursors. If dis- 
play A is a STATE or a DISASSEMBLER display the space between 
the two cursor lines is constant, if it is a TIMING display, however 
the time interval between the cursor movements is constant. 


CURSOR 

COUPLING 

C0:A-B 


The active cursor (here CO) of the active display (e.g. pISP A) is 
coupled to the corresponding cursor of the inactive display (i.e. 
cursor CO in display B>. If both displays are STATE or DISASS displays, 
the coupling is performed with constant space between the cursor 
lines, if not, the cursors move with constant time distance. 


CURSOR 

COUPLING OFF 


The coupling of theartive cursor is cancelled. 



Note; It is possible to couple the cursors CO and C1 of one display Independently of each 

with the cursors CO and Cl of the other display, or to cancel coupling. In Fig. 7-30, CO is the 
active cursor. Correspondingly, the coupling of CO: A - B can be switched on or off. If the 
other cursor is selected (via SELECT Cl), the softkey labelling is modified to Cl : A - B and the 
softkey functions are connected with Cl . 

If cursors are coupled in one display, they can no longer be coupled with those in the other 
display. 
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8 



Remote Control of the Logic Analyzer 



Most functions of the logic analyzer can be operated via remote control as well. For this purpose, 
commands for the interface functions (e.g. reset of the device) as suggested by the IEEE standards as 
well as commands controlling the measuring functions are provided. It is thus possible to perform 
settings on the logic analyzer, carry out measurements and display the results. 



8.1 Remote Control Interface 



The logic analyzer is remote-controlled via the lEC-625-1 interface from an e)cternal controller which 
must also be provided with this interface. This interface is compatible with IEEE 488. It is set to the 
following default values when switching on the device: 

Device address of the logic analyzer: 4 

Terminator of the transfer: LF (ASCII character 10 decimal or OA hexadecimal) 

The following interface functions are implemented in the device: 



Code 


Meaning 


Setting 


CO 


Controller 


(No Capabilities) 


L4 


Listener 


(Basic Listener, unaddress if MTA) 


T5 


Talker 


(BasicTalker, Serial Poll, Talk Only Mode, unaddress 
if MLA) 


EXO 


Device Clear 


(No Capabilities) 


DTO 


Device Trigger 


(No Capabilities) 


SRO 


Service Request 


(No Capabilities) 


RL1 


Remote/Local 


(Complete Capability) 



Note: The only key of the keyboard which can still be operated after recognition of a remote 

control command is the LOCAL key. It is used to manually enable the keyboard again and 
thus abort remote control mode. 



Using the device address, the logic analyzer can be addressed by an externa! computer which always 
has the controller function. The logic analyzer never assumes control over the remote control inter- 
face - not even to output a screen copy to a connected printer. 

The terminator is used to mark the end of data transfer both from the external controller to the logic 
analyzer and vice versa. The interface parameters are selected in the IN-OUT configuration which is 
accessible via the CONFIG menu. (For more detailed information, refer to section 4.7). 
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8.2 Remarks on the Command Syntax 



In the syntax description, the following symbols are used: 



Symbol 


Meaning 


x,..,y 


The element X may occur at any time, followed by the element y at the 
end. 

In the description of the individual commands, an upper limit is usually 
indicated, limiting the frequency of occurrence of an element and thus 
restricting "any times". 


[..] 


The elements in the brackets are optional. 


(x1 .. x2) 


All elements lying between x1 and x2 (incl.) are valid. x1 and x2 are 
numbers or ASCII characters. 


<LF> 


Terminator LF (see above) 



All characters and character strings which are not explicitly declared to be variable in the description ( 
are part of the command syntax and must always be Included in the command. 

Furthermore, the following Items are to be observed in order to avoid errors in the processing of 
remote control commands: 

• As a rule, each command must be terminated by a semicolon (;), which may be preceded or fol- 
lowed by any number of blanks. 

The same applies to the transfer of a block of a defined length; blocks of a non-defined length are 
not permissible. 

Example: CONFIG; SCOPY <lf> causes an error 

CONFIG; SCOPY; <LF> is the correct expression 

• Commands ending with a question mark (?) are to be entered such that there is no blank bet-ween 
the command mnemonic and the question mark. 

Example: *opc?; and not *opc ?; ( 



• Channel group names (labels) may be up to four characters long and must be enclosed in inverted 
commas ("or"). 

The characters can be selected from the ASCII character set at will, the respective delimiter (" or ') 
having to be indicated twice if it isto be used within the label. 

Example: ’Name’ , "S””T" are valid lables 



Note: 



In the syntax description, only the inverted comma (") isto be found as a delimiter; it 
is, of course, equivalent to the inverted comma (’). 
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• The command mnemonic must always be in upper case letters; lower case notation will cause a 
syntax error. 

In all other cases, upper case and lower case notation are irrelevant with regard to the syntax 
unless otherwise specified. 

• Transfer of blocks exceeding the length of the lEC bus input buffer is generally permitted (e.g. to 
read and write to the reference memory). 

However, modifications performed on such blocks cannot be undone when an error occurs, since 
the old values are not stored. (Such an error would be involved for instance if the indicated block 
length did not comply with the actual one). 



8.3 Commands for the Interface Functions (Common Commands) 

The common commands serve for remote control and are subdivided into three groups: 

• Device-specific commands modifying or setting the status of the logic analyzer; they also include 
the request for the transmission of device data or performance of a self test; 

• Instruction to control the command execution; 

• Commands for status check; they allow for reading the registers of the lEC bus interface and 
partly writing to them. 

The commands indicated are all suggested in the IEEE-488 standard; they are implemented to suit the 
indicated requirements. Common commands are distinguished from other commands by the * cha- 
racter. 

8.3.1 Instrument Reset 



a) Overview 

Three possibilities exist to set the logic analyzer to a defined status for remote control : 

• Deletion of all registers when switching on the power supply or retaining of the old values (com- 
mand *PSC) 

• Reset of the device to the basic status in which ail registers are likewise reset and the input buffer 
is deleted (command *CLS) 

• Reset of the device to a defined initial status; however, no registers are affected and the Output 
Buffer maintains its contents (command *RST) 



b) Commands 

Setting the Power-On-clear-flag 
Syntax; *PSC g; 






•PSC g; 



g: (-32767.. +32767); 

g = 0 sets the Power-On-clear-flag to FALSE, a value other than zero sets the flag to TRU E 

This flag is used to determine whether all registers on the lEC-bus interface are cleared (Power-On- 
clear-flag = TRUE) or not (Power-On-dear-flag = FALSE) when switching on the power supply. 
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Polling the Power-On-clear-flag 



*PSC?; 




Syntax: *psc?; 

The response consists of the ASCII character ”0“ (30 hexadecimal or 48 decimal) for FALSE or 
"1" (31 hexadecimal or49 decimal) for TRUEas the value of the Ppwer-On-clear-flag. 



Reset of the instrument to the basic status 



*CIS] 



Syntax: *CLS; 

The device is set to the basic status, all buffers except the Output Buffer are deleted and the 
registers reset. 



Reset of the instrument to a defined initial status 









Syntax: *RST; 



The contents of all relevant registers as well as of the Output Buffer are retained; however, 
the assumed status is independent of the commands reveiced so far. 



8-3. 1.1 Device Identification 
a) Overvievy 

Four parameters are used for the device identifier in line with the IEEE-488 standard: 

• manufacturer 

• model 

• serial number 

• firmware number, version number 

Having recognized this command, the logic analyzer outputs its specific data to the external 
controller. 



b) Command ' 

Syntax: '■idn?; 

The response consists of a character string containing the data indicated above, separated 
by commas; if an element does not contain any value, a zero will be inserted instead. 



Manufacturer 


, 


Model 




Serial No. 




Version 









8.3.2 



Controlling the Execution of an Operation 









♦OPC; 


Syntax: 


=*0PC; 


llll. 





Syntax: 



•OPC?; 




The response obtained will be the ASCII character "1" (31 hexadecimal or 49 decimal) if all 
operations are completed. 



The command permits to check the execution of the commands transferred so far. The cornmand 
*OPC requests the device to output a message as soon as al! current operations are completed. This 
message can then be read using the query *OPC. 



8.3.3 Enforcing the Sequential Command Execution 

The *WAI common command prevents the device from executing any further commands or queries 
following the *WA1 command until all previous operations have been completed. Thus, the WAI 
command allows to force sequential command execution of overlapped commands. 

The *OPC command can be used for the same purpose. With this command, however, the external 
controller assumes the control by way of explicite polling, while the *WA! command gives control to 
the addressed device as a result of the finking in command sequence. 



Syntax: *WAij 



8.3.4 Self Test 



This command requests the LAC to initiate a self-test and then transmit the self test result to the 
external controller. 



Syntax: 




if no error Is detected during the self test, the device transmits a number the value of which 
Is zero. A number the value of which is not zero is transmitted if the self test could not be 
completed or if errors occurred. 
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8.3.5 



Register Operations 



Overview: 

Messages on errors or the status of command execution are summarized In several 8-bit registers. Also, 
there are Enable Registers to enable or disable messages. 

The registers of the lEC bus interfaces can be read, mostly they can also be set. A more detailed 
description of the meanings of the Individual registers and their contents is given with each command. 

For further information refer to the IEEE-488 standard. 



8.3.5.1 Reading the Status Byte Register 



The Status Byte Register is composed of all the status summary messages. For instance, error messages 
ora request to the device to give out data require the respective bit to be set. 



Syntax: •STB?; 



•STB?; 



In response, a number with a value between 0 and 2S5 is given, which corresponds to the bit 
assignment of the Status Byte Register in binary format. 



Status Byte (STB), 

Service Request Enable Register (SRE) 



MSB LSB 














8.3.5. 2 Setting and Reading the Service Request Enable Register 

Service Request Enabling allows an application programmers 

Status Byte Register may cause service requests. The Service Request Enable Register selects tne 
summary messages. 



The state of bit 6 is generally ignored, but should normally be set to zero, as Is done in response to 
reading of the register. 



Setting the Service Request Enable Register 



Syntax: *sre n; 



vAv.'.'.s 

*SREn: ^ 



n: (0to255) ; i_i o • * • 

This number n defines the new bit assignment of the Service Request Enable Register in 

binary format. 



Reading the contents of the Service Request Enable Register 



Syntax: *SRE?; 




In response, a number with a value between 0 and 255 is given, which corresponds to the bit 
assignment of the Status Byte Register in binary format. 



Status Byte (STB), 

Service Request Enable Register (SRE) 



MSB 



LSB 



XXX 


RQS 


E5B ' 


MAV 


XXX 









^ NOT USED 



4 Message Available 



■> Event Status Byte 



4 Service Request (ignored with SRE) 



-► NOT USED 



ftA'R 02 
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8.3. 5.3 Reading the Standard Event Status Register 



The Standard Event Status Register summarizes all the messages (i.e. events) which may occur in the 
course of command execution, both with a complete result and in the case of error. 

The only operation allowed is reading of the register. The Standard Event Status Register is 
destructively read, i.e. read and cleared. 



Syntax: *ESR?; 



iitP *ESR?; : 



In response, a number with a value between 0 and 255 is given, which corresponds to the bit 
assignment of the Status Byte Register in binary format. 



Event Status (Enable) Register (ESR, ESE) : 
MSB 



LSB 



PON 


URQ 


CME 


EXE 


1 

DDE ' 


QYE 


RQC 


OPC 



Operation Complete 



-► Request Control 



-► Query Error 



Device Dependent Error 



4 Execution Error 



-► Command Error 



■> User Request 



■> Power On 



«A-5 n? 
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8.3. 5.4 



Setting and Reading the Standard Event Status Enable Register 



Ac the Standard Event Status Register cannot be written remotely, a respective Event Enable Register 
hL been provide r^essages of the event bits in the Standard Event Status Register are 

passed on^to the Status Byte Register only if the respective enable bit in the Standard Event Status 
Enable Register is also set. 



Setti ng the Standard Event Status EnabI e Register 



Syntax: *ese n; 



•ESEn; ' . ^ 



This numbeVn defines the new bit assignment of the Standard Event Status Enable Register 
in binary format. 



Reading the contents of the Standard Event Status Enable Register 



Syntax: *ESE?; 




In response, a number with a value between 0 and 255 is given, which corresponds to the bit 
assignment of the Standard Event Status Enable Register In binary format. 



Event Status (Enable) Register (ESR, ESE) : 

MSB LSB 

^ Operation Complete 

Request Control 

I ► Query Error 

I ► Device Dependent Error 

I ^ Execution Error 

► Command Error 

► User Request 

Power On 



PON 


URQ 


CME 


EXE 


DDE 


QYE 


RQC 


OPC 



Q/i:j n? 
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8.4 Commands for Controlling the Measurement 



All functions that can be performed via hardkeys and softkeys can also be released via remote control. 
The LOCAL key forms an exception; it cannot be addressed via remote control. 

In the following section, the function of the particular keys will be just briefly outlined. For more 
detailed information, refer to the sections discussing the manual operation. 

Note: Each of the following commands may be shortened providing they are still unambiguous! 



8.4.1 Menu Selection 

a) Overview 

The following commands permit to call up a select menu (CONFIGURATION menu, TRIGGER menu, ^ 
etc.). 

Softkey menus are called up using the commands described In section 8.4.2. 

b) Commands 

Call up CONFIC menu 
(Explanation of this menu given in section 4) 

Syntax: configuration; 

Call up TRIGGER menu 
(Explanation of this menu given in section 5) 

Syntax; trigger; 

Call up SPECIAL menu 
(Explanation of this menu given in section 6) 

Syntax: special-FUNction; 

Call up DISPLAY SELECT menu 
(Explanation of this menu given in section 7.2) 

Syntax; display: select; 

Call up DISPLAY CALL menu 
(Explanation of this menu given in section 7.3) 



4 DISPLAY:SELECT; 



DISPLAY:CALL; 



li SPECIAL-FUNCTION; | 



TRIGGER; 



B CONFIGURATION: ||| 



Syntax; display:CALL; 





8.4.2 Selection of Softkey Menus and Entry of Data 



a) Overview 

For cursor control, entry of data and driving of softkeys, commands are provided which usually do not 
only contain a character but a character string. 

The softkeys are remote-controlled in the common form described below, because their meanings 
usually varj from softkey menu to softkey rhenu. Remote control of the softkeys :s to be performed in 
the same order as with manual control . 



b) Commands 

P SOFTKEY n[,..,nl; 1 

5o ftkeys 

Syntax: softkey n[,..,n]; 

n;(1 .-8) 

Each softkey Is assigned a number. The left hand key is assigned the number 1 , the right hand key the 
numbers. 

The operation released depends on the menu currently selected. 

Note; A maximum of 100 elements (n) are permissible 
Example: softkey 7.3.5. l; 



Returning from the softkey menu 




Syntax: return? 

To return from a softkey menu to the next higher menu, press the RETURN key or, in remote-control 

mode, transferthe RETURN command. 

(For explanations of this function, see also section 2). 



, I CURSOR E zn[,..,zn]; | 

Cursor control 

Syntax: cursor zn[,..,zn]; 

z: A character of the set {u,U,d,D,l,L,r,R} for up, down, left and right 

n: Number of steps in the direction z 

The specification of a cursor movement always consists of a letter indicating the direction and a 

number specifying the number of steps to be performed in this direction. 

The letter and the number must both be indicated in this case; no default values are defined. 
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Note: 



No blank is permissible between z and n. 

A maximum of 4 elements zn is permissible (they are sufficient for any 



cursor movement). 



Example: cursor U7,ri3; 



Numeric data 



I DATAz[,..,z]; 



Syntax: data z[, . . ,z]; 

z; A character of the set {0 to 9,a to f, A to F,x,X, + ,-} (= numeric keypad of the logic 
analyzer) 

The range of values of these data comprises all characters present on the numeric keypad on the front 
panel of the logic analyzer. They do not have to be entered individually but several of them may be 
combined in one command. 

Note: A maximum of 100 elements (z) is permissible. 

Example: data +,7,a,x,X; 



8.4.3 Controlling the Collection 
a) Overview 

The two commands START and STOP are used to start and stop the data collection of the logic 
analyzer. The measurement is performed with the parameters set when the START command is given 
(see section 4.8). 



b) Command 



Start the collection 
Syntax; start; 




START, 



Stop the collection 
Syntax: STOP; 
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8.4.4 



Requesting a Screen Copy 







^ HARDCOPY 


Syntax; 


HARDCOPY; 





Any screen display can be output to a printer. 

The screen copy is always output via the interface indicated in the IN-OUT configuration as the list 
channel, i.e. the printer interface. 

As a result of this, the lEC bus interface cannot be used for printing the screen copy; the printer has to 
be connected to the Centronics or V24 interface. 



8.5 Memory Operations 



Overview; 

Data can be read via the lEC bus both from the MAIN memory and the REF memory. Write operations 
are possible only on the REF memory of the LAC64 (i.e. the memory of the 48-channel analyzer and 
that of the high resolution analyzer). 

The MAIN memory permits no write operations. 

Following a respective request, all the data stored in the memory are output. Also, the complete 
memory contents is rewritten when new data are entered. 

The data are always transferred in blocks containing the values in binary form. For the exact meaning 
of these bytes refer to section 8.5.4. 

It is also possible to read the memory limits and to clearthe REF memory. 



8.5.1 Clearing the REF Memory 



The REF memory can be explicitely cleared. This operation affects both the memory of the 48-channel 
analyzer and that of the high resolution analyzer. 



, Syntax: clear; 
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8.5.2 Reading from the Memory 



Overview: 

The following commands are used for reading the memory of the 1^C64 via the lEC bus. Read 
operations do not affect the memory contents (i.e. the contents is retained). 

Reading of the current memory limits is useful in view of a better estimation of the length of the data 
block to be expected (and thus of the memory space required). 

Refer to section 8.5.4 for more i nformation on the format of the data bl ock to be transm itted. 



8. 5.2.1 Reading the Memory Limits 



Polling of the memory limits supplies the initial line and the end line of the 48-channel analyzer, as 
also displayed in the STATE display. 



Syntax: RECALL:RANGE:MAIN; (MAIN memory) 



8|rECALL:RANGE: ;||| 



RECALL:RANGE:REFER£NCE; (REF memory)^ 



RECALL: RANGE: f 

REFERENCE; || 



The response consists of an ASCII string in the form of initial line, end line. 



8.5. 2. 2 Reading the Data 



Overview: 

All the data stored in the IVIAIN or the REF memory can be read. They are transmitted in the form of a 

data block In binary form(cf. section 8.5.4). 

Read operations do not affect the memory, i.e. its contents is retained. 

Note: As the data block read is as a rule greater in size than the Output Buffer of the lEC bus 

interface, no further commands requiring a feedback should be sent to the L^C64 as long as 
not all the data in the Buffer have been read out. Otherwise, a jam might be caused if the 
external controller continues sending further commands even though the LAC64 can no 
longer accept any as its Input Buffer is already filled and thus no further commands can be 
processsed due to this lack of free space in the Input Buffer. On the other hand, however, 
the external controller no longer reads out data from the LAC64 Output Buffer as long as 
the transmission cannot bee completed. 
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Commands: 

Reading the memory of the 48-channel analyzer 
Syntax: recalL:MAIN: memory) 



f|RECALL:MAIM 



RECALL:REFERENCEj (REF memory) 



M RECALL: ||||| 

m REFERENCE; 



The response consists of a data block in binary form as outlined in section 8.5.4. 



Reading the memory of the high resolution analyzer 

Syntax: RECALL:HIGH-RES0LUTI0N;MAIN; (MAIN memory) 



I RECALL :HISH-RE- | 
kSOLUTION:MAIN; |! 



I RECALL :HIGH-RES0- f 

RECALL;HIGH-R£SOLUTION:REFERENC£; (REF memory) - iLUTION:REFERENCE; |j 

The response consists of a data block in binary form as outlined in section 8.5.4. 



8.5.3 Writing to the Memory 



Overview: 

The following commands are used for writing into the complete REF memory of the respective 
analyzer. All the data still contained in the memory are overwritten by these operations. 

When processing the data block obtained, the LAC64 immediately transfers these data into the 
memory. As a result of this, It Is no longer possible to have the old memory content restored if an error 
is detected at the end of the block, as the old content has not been saved. 

An error of this kind may for instance arise if the indicated block length exceeds the length of the data 
block actually transferred. 



Commands: 

Writing into the complete REF memory 

Syntax: save bl; (48 channel analyzer) 

SAVEiHIGH-RESOLUTION bl; (High resolution 

analyzer) 

bl; data block in binary form 




^ SAVE: HIGH- li 

RESOLUTION bl; 



The data block must be in accordance with the specified format as described in 
section 8.5.4. Reading of the memory via RECALL supplies a data block in the required 

format. 
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8.5.4 Format Structure of the Data Block 



A general data format is used for reading from the LAC64 memory (section 

^C64 memory (section 8.5.3). Fig. 8-1 gives an overview of the structure of the data block 

the setup of the individual elements. 



Data 


hinrk for readina from and writing to the LAC64 memory 





# 


Number n of block length 1 


Block length b 


User data 


<LF> 1 



User data 






Internal variable of LAC64 


Memory data 












Probe F 




Status 


Status 










ts 




Status 


Status 



High resolution data 



Byte 0 


Byte 1 


Byte 2 


Byte 3 



Fig. 8-1 Overviewof the structure of the data block used 



Detailed information on the formats of data block, user data and memory data is given in the follow- 
ing sections. 
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Format of data block: 



Length: 


1 byte 


1 byte 


n bytes 


b bytes 


1 byte 


Setup: 


# 


Number n of block length 


Block length 


User data 


<LF> 


Format: 


ASCII 


ASCII (numbers 1 to 9) 


ASCII 


binary 


ASCI! 



Fig. 8-2 Setupof data block 



The block begins with the symbol #, followed bya(single-)digit n forthe block length. This is succeed- 
ed by the length Indication b for the subsequent user data. 

This setup is in line with the IEEE 488.2 standard, cf. section 7.7.6. 

When reading from the analyzer memory, the LAC64 additionally transmits the character <LF> and 
the control line signal EOl at the end of the block. EOl can be used by the controller as terminator. 



Format of user data: 



The user data are set up as fol lows: 



Length: 

Setup: 

Format; 



395 bytes 



m bytes 



internal variable of LAC64 



Memory data 



binary 



binary 



Fig. 8-3 Setupof user data 



The first 395 bytes contain internal variables of the LAC64 which must not be modified. The data bytes 
following these 395 bytes are the actual memory data, consisting of 50-MHz data lines and 50-IVlHz 
time lines in the case of the 50-MHz memory, and of high resolution data in the case of the high 
resolution memory. 
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Format of memory data for the 50-MHz recording: 



The 50-MHz recording is made up of a sequence of data lines and time lines. Both consist of 6 bytes 
data each and mo ^ (F^. 8-4a, IaW. Data lines and time lines have different status words: 

with data lines bit S4 is zero, with time lines it is one (compare also Fig. 5). 



The line numbers of the first (and last) data lines are obtained by reading the memory iimits as 
Specified in section 8.5.2.I. 



Fig. 8-4a shows the setup of a data line. The highest-order bit corresponds to channel 7 of the 
respective probe. 



Probe A 


Probe B 


Probe C 


— 


Probe F 


Status 


Status 



Fig. 8-4a Setup of a data line 

The bytes of a time line (Fig. 4b) supply the currently active status of a 48-bit counter in the analyzer, 
which is increased by one every 20 ns with the LAC64 system clock. 



to 


t1 


t2 


— 


t5 


Status 


Status 


low byte 




high byte 



Fig. 8-4b Setup of a time line 



The following applies for the assignment of data lines and time lines: 

The information contained in a time line refers to the previous data line if the status bit 50 of this line 
is zero. The time line contains the status of the 48-bit counter increased by one (20 ns). Data lines 
immediately succeeding one another with SO being zero are read with 20 ns delay (counter difference 

one). 

If 50 in the data line before the time line is one, the time information of the time line applies to the 
two previous data lines. The time line then contains the status of the 48-bit counter increased by two 

(40 ns). 

Explanatory note: 

A time line, i.e. the current counter status, is included during the data recording of the analyzer fol- 
lowing a data line if this is possible with the rate of the data to be read. Entries in the 50-MHz memory 

oftheLAC64canbemadeatamaximumspe€dofevery20ns. 

If new data arrive every 20 ns, they are immediately transferred into the memory in successive order If 
enough time Is left for insertion of a time line, it is written to the memory 20 ns after the last date, 
which thus results in a counter status increased by one (20 ns). The status bit SO of the data lines is 
then always set to zero. 
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If both ClkO and Clkl occur with erternal clock in a 20-ns window, the LAC64 reads 
These data lines are transferred to the memory in successive order if no further clock is 9’''®" 

The first data line in bit SO then shows a zero, the second a one. A subsequent time line general 
after two system clocks. Therefore, it shows a counter status increased by two (40 ns). 



Example: 



Counter status 



1 ■ 1 


Status 


during recording Time difference 


Data line 


0 


02FF8H ^ 

> 20ns 

02FF9H J 

02FFAH y 180ns 

1 

03002H J 


Data line 


........0 


Timeline 02FFAH 





Data line 


0 


Timeline 03003H 




030Q3H 


1 


1 


160ns 


Data line 


0 


0300AH ! 

f 0ns 1 


Data line 


1 


0300AH J 


Timeline 0300CH 




0300CH 1 




ll 


1 
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Fig. 8-5 shows the structure of a data line status word. Only bit S4 is of interest in a ti me 



me. 



SIS 



X 



• • S6 S5 S4 S3 S2 SI SO 




0: A subsequent time line refers to this data line. 

1: A subsequent time line refers to this data line as well as the 
previous data line. 

Hardware status during storing (not further specified) 

Clock number with external clock 

0: characterizes a data line 
1 : characterizes a time line 

0: Thecontinuousrecording was interrupted before this data 

word (e.g. TRACE OFF). 

1 : This data word is part of a continuous recording block. 



Fig. 8-5 Structure of a status word with 50-MHz data collection 




Format of memory data for the high resolution recording. 



The structure of the memory data (cf. Fig. 8-1) for the high resolution channels depends on whether 
the data collection is performed at a 200-WlHz or a 100-MHz resolution. 



With a 200-MHz resolution, one 8-bit high resolution group is recorded 
bytes are contained in the memory without additional time or status i 



every 5 ns. The respective data 
nformation in successive order 



(Fig. 8-6). 

The highest-order bit corresponds to channel 7 of the high resolution group. 



Data byte 
Time difference 
Fig. 8-6 Setup of memory 



Byte 0 


Byte 1 1 


Byte 2 


Byte 3 



5 ns 5ns 

data for 200-MHz recording 



5ns 5ns 



etc. 



With a data collection at a resolution of 100 MHz, two 8-bit high resolution groups are recorded every 
1 0 ns. This means that the memory temporarily contains two successive data bytes (Fig. 7). 

The first byte contains the data of the high-order high resolution group (probe F > probe E > probe 

Detc.). 

The highest-order bit of a data byte corresponds to channel 7 of the respective group. 

There are no time lines and status bytes. 



Data byte 



Time difference 



Byte 0 


Byte 1 


Byte 2 


Byte 3 




high byte 


low byte 


high byte 


1 ow byte ! 





10ns 10ns 



Fig. 8-7 Setup of memory data for 1 0Q-MHz recording 



The high resolution data can be assigned to the 50-MHz data only if a trigger event occurred during 
recording. The high resolution data then cover the range of -40 680ns ... trigger ... 41 1 80ns. 



10 INDEX 



A 

AC supply : V 

AC supply voltage sel«t::tor 

ADDR 

AFTERyWHILE 

ALL 

APPENDCHNLGRP 

APPENDSUBLEVEL 

ASCII 

AUTOREPEAT 

Autorepeat mode 



3.12 

: 3.2 

4.32,7.5,7.3 

2.5,5.3-312, 5.16,5.13-5.21 

5.17,5.22,6.6 

4.9 

$.23-5.27 

2.3,4.7,4.11 

4.24,7.1 

4.22 



B 



Baud rate 

BIN 

BIT 



2.3,4,27 

4.11,5.4 

. . . 4.25 



c 





CALL 

Call'Up 

CENTRON . 



3.1,7.5,7.12-7.13,7.16-7.17,7.19,7.22,3.6 

3.1, 4.4, 4.6, 4.16, 4.20, 4.27 - 4.28, 4.33, 4.35 - 4.36, 7.5, 7. 1 3, 7. 18, 8.6 - 8.7 

4.30 



Centronics connector 



3.13 



CHANGE LOG ALL 



5.17 



CHANGE LOG POLTRtGWORD 

CHANNELCONFtG 

CHANNEL CONFIG TRANS . 



5.17,5.22,5.24 

4.7-4.10,4.13-4.14, 4.16 
4.16 



Channel configurations 

Channel groups. . : 

CHARACTER .., 

CHNL 

CLKO 

CLK1 

Clock 



2.3, 4.1, 4.7 

2,3, 4. 1 , 4.7 - 4.8, 4. 1 2 - 4. 1 4, 5.3 - 5.4, 7.9 

4.10,5.6 

4.9, 7.8- 7.9 

2.5, 4.1, 4.3, 4.5, 4.17, 4.2Q, 5.3 - 5.4, 5.7, 5.9 - 5.12. 5.17, 5-22, 7.5- 7.7 

4.1.4.3,4.17,4.20,5.3-5.4,5.7,5.10-5.11,5.17,5.22,7.5-7.7 

2.1,2.4,2,6,5.10-5.11,5.23 




Ci:^d<-C0NF1G- 
CL^ck INTERN 



CLT3tK-probe •. /. . . ■ •■• • • • 

COMMAND ■ V. V. . T -’^v A; - A' ; 5 

CdVftrnori^ohi^aVitjs 

Cdrrtpf^e rn&Fumeht' settings-' vA ~ /. . . . ' 

cOmtiON 

CONFIG 3.1,4.1-4.5,4.7-4.10, 



4.-1 - 4.2> 4. 1 7 - 4; 1 8, 4.20 - 4.21 

= 4.17-4.18 

-■ -■ -• . . - 4.6, 4. 1 7 

2.5,5.1^^5^7,5.21,5.23 
= ^ = 4.11,7.5 

5.1 -5.2. 5.8,5.13,5.25 

8-3 

v...;... '6-1 -6.2, 6.4- 6.5 

5-2.'5.8, 5.12, 5.24 
4.12 - 4.14, 4.1 6 - 4.26, 4.28 - 4.31 , 6.4, 6.6, 7.1 1 , 8.2 



Connector for pri nter 

CONTROL 

Control 

or - 

COPY 

• ■. - t ,c 

CURSOR LEFT 

. i-i i ■ .c 

Cursor location . • . 

■ , ‘t - .^1, ' r- . ;;r.g 

CURSOR RIGHT 



3.2 

3.2. 4.26. 4.28 - 4.3 1, 5. 1 , 5.8 - 5. 1 5, 5. 1 8, 5.20, 5.23 - 5.27 
‘ 4.25 



3.2, 6.2 -6.4, 7.11,7.15, 7.21 
5.6 



A . . 4.9. 4. 1 1 , 4. 1 3 - 4 J 4,' 4. 16, 5.5, 5.26 - 5.27, 7. 1 3, 7. 1 7 

7 ^ f i r. — 5, A 4* , ” I L - • • 

4. i o, ?. 1 3, 7. i s, 7.22 - 7.23, s.? - s.s 



‘i 



D 



A”r.'AA.:; 

Data ; 

Data collection 



■' i.v- f S 



DATA probes 

Deactivation 

DEC 

DEFINE CODE^ 

DEFlisiE"cHNLS DELETE .. 

DEFINE LABEL 

DEFINE TRANS-CH'nL SET 

DEL 

DEL LAST CHNL GRP .... 



DELAY;: I..,-. 

DELETE last .SUBLEVEL ... 

DELETE LEVEL ...:. 

DELETE 

Device address 

diSass 

Disassembler 

Display--. 



2.1 



4.3 - 4.4, 5. 1, -5.3 -’5.8, 5. 1 0 - 5. 1 2; 7.5, 7.8 - 7.9, 8.8 

2.6, 4.17. 5.1. 5:9, 7.1 -7.2. 7:5 -7.6, 7.8-7.9,7,11,8.4, 8.7-8.8 

4.15,5.8-5.9,5.13,7.1,7.7,8.8 

3.1,4.1,4.3-4.4,4.17 

4.22-4.24,5.17,5.22 

■ ^ ‘ ■/../ ^ 4.11 

A........ 4.11,4.20 

..l...AA^^‘...A.A,'. .A.V..V..V 4.10-4,11,4.20 

^ ■ . . . . . . V. . . . . . . . . .'A . . . 4.10, A20 

_ . ’...A..’ ...A A..'... .4.10-4.11,4.16 

4.8, 5.5 

_ 4.8, 4.9 

5.2, 5.8,5.10,5,13, 5.15-5.16,5.18-5.21,5.23 

. 4,9,5.22,5.25-5.27 

4.9,5.22,5.25-5.27 

4.9, 4.16-5.17, 5.22, 5.25 - 5.27 

8.1 

4.33,4.35,7.3-7:5,7.12-7.13 

-2.3,4.32-4.33,4.35-4.36,6.1,7.4 

. 2.3, 2.6, 3:1 - 7.8, 7.10, 7.12- 7.17; 7.19- 7.23; 8.6 



.,..7.15.-7-200 

display a -r- *•• • ' 



DISPLAYS 



DISPLAY A(B) Ol^ASS. « 'o_c 

7.12-7.17. 7.19 -7.2V^ri 

DISPLAY A (B)iSTA'^'.B ' ' ' ' 

DISPLAY A (B). ,. 

DISPLAY CALL' .n, •> .?• i; • * * ' 



7.12-7.17, 7.19-7.23.:.856--:i 

. . 7.12-7.13, 7.16-7.19, 7^Z1 





Display codes . , . • • ‘ ‘ ‘ ‘ ' 

display mode ,:g. . . . . 2-3- 3-6. 3.1 - 7.8, 



:^.o .?■«: ss'.i- - f. r .+ -ai .i.t-r.i , ,; 









V' M.E.c, ^’-a.a,' ?.;£ 2.3-A4 Ja6- 

ECL |i“" 3 '''cO 

'^■20^ 

-• . .... '5.6-5'.7“ 



EDGE 
EDITTRIGGERWORD 
END 



ht- 



4 . 32 , 6 . 1 ; 6 . 3 , >:i4,7.i8 

Entries . .V. "2^2 , 3.tVa4, 4.6- 4.9! 4.20^5.3, 5.5 - 5.7, 5.10, II6- l22, 5.25,7.14,7.22, 8.7 

' 1 i ^ 'V .j.! \ A-f i 4 25 



EPSON 

EVEN 



4.25 
4.25, 4.27 



EXECUTE 



7.19- 



ext CLOCK 3 .2, 4.5, 4.20, 5.17, 5.-2.1,. 

External'dpck , , -e-v^-S ^-.i5 -- -A- ^ ■ t-'-- • 2:1 - 2 -2, 2.5, 5.7, 5.17, y2^ 

. ' :r,c . ; 

F A ' O "Ail-f 

■ ■ ; 7.13-7.14,7.18 

6.3 



r,Oi.t: 

y . 



fetch Cl (CO) 



FROM 

frst -V. 

Fuse 

*j 

Fuse holder 



; -1 ' 'j ' 

‘S’. T 77122 ", 5.24' 

! 5.-.!! T-’C 

^ ..............A'.'. 3.2 

‘ . 3c 3-'. 



GOTO 



.‘i- c ire or E,.:- 



grp .f ;...... .. 

■ -O 



H 



■..Ti Z-orL ,Ql- 



Hardkeys . . ■; ^ 

H EX ■ .5 1 ,1.. i,. .c. ft. „. i,, f - r - - 

HIGH , .f; 1 yr f ,‘V ^ A ’t* .'C'f' ■ . * ,■§■. T 



, 'lH-'.-JiAOt:;.--. 

2.5, 5.2, 5.9, 5.13''; S.2"5 



,2.^ 

.,.4.1,1.. 

■ . . .d=,5 . . 

2.6,43,^,^. 



High resolution analyzer 



4.2-4.3,4.12,4.17, 4.21,7.3,7.7, 7.9, 7. Vi 



h.i . . 

lEC'bijs^Onhe^or" ;. / . 

ifebus sbcke't : - 

lEtfeis' .\ .!5.. 

IN?OUT COWFIG 

In^t comparators ' : . : 

Instrument setting' . . . . 
Interfate^fut^ctfon' . 

iriiERisr - - 

lrSer?)a1 cl'ock- '. . 






3.13 

3.2 

-2;3,-3.'V, 4.25, 4.28 -4.30 
-4:26,-4.28‘- 4.31, 6.2, 6.6 
4.4-4.5,4.17 
■4.'1v4.34, 4.36 -4.37 
8.1, 8.3 

.V.... -4.1, 4.3, 4.17 
2.1, 2.4 



J 

Jl^MPTOCI (CO) 




LABEL 

Labefi.£ 

LACF 

LARGER 

LAS-Z15 

LAS-Z17 

LAS-222 c 

LAS’Z26 

LAS-Z27 

LAS-Z28 

LAS-Z29 

liA^JZ-SSL^ .cL.n-. 

LA'S^ZSa 

UEETf r..t 

UEVEU.lM.T..':.. 
LINK£.:-.^ . 

LIST: 

UQAD. . . . 
LCK;-i.-> ... 

LOG 



' TX'SXI j . . [ . . 7,f3, 7.17" 

K=r:>R4-. , O' 'O' 



.... . . . ..... . . . ... . 4J0, 4.20, 5.6, 7.5r; 

......... . ....... . 4.7, 4.10, 4,17, 5.4, 5.6, 7.9 

.... ....,3.2,3.13, 4.1.4.32 

7.19 

4.32-4.33 

3.2,4.32,4.35 

. .. ..... ... ......... ... • V- 3.2, 4.32, 4.35 

4.32-4:33 

4.32,4.36 

4.32-4.33 

4.32-4,33 

4.32,4.35 

= 4.32,4.36 

4.10 

.4-.1 , 4.32^ 5. 1 - 5,2, 5,8, 6. 1 . 7. 1 , 

5.25-5,27 

5.17,5.22 

; ^ 4.26 

4.36-4.37 

; 6.3 

5.17,5.22,5.24 



fi>^n8.02 



T0.4 



E-3 



M 



•N V’ 



■’.fjs: t • •■>ri^. 






Magnifier 

Magnifier function 

MAIN 

MEMORY ............ 

Memory depth* E^. .». 
MEMORY MAIN^;ir. 
MEMORY REF. 

MODE • ■ ‘ 

MODES .............. 

MORE 

MSEC .r.- 



2.2, 2.4, 4.12 
2.1 



7^5 - 7.8, 7. 1 1 , 7. 1 4 - 



7.7,7J5,,7,39-v 

■■■•:■■, 2-5,7.7„7^Jg, 



4.22, 5.15, 5.18, 5.20, 5.23, 7.2 - 7.3,, 74|, 





N 

N'EXTWINDOWSIZE 1:1 1 EXECUTE . . 
NEXTWINDOWSIZE 1:11 LARGER .... 
NEXTWINDOWSIZE 1:11 SMALLER ... 

NO OF CLOCKS 

NO OF OCCUR.-' ‘ .> . . . - 

NONE 

NSEC 

O 

OCCURRENCE - 

OCT . 5 r.^.....-.....'...w. ........... 



p 

PARAM 

PARITY ....................... 

PlCK CHARACTER 

POL'-. . .<.* 

POSITION FRSTSGND 

POSTTRIG 

Posttrigger s 1 i ^ , 

Power switch . ^ ^ ^ ^ . 

PRINT 



i 

"I’Cn 

7.19 

; 7.19 , 

5.1^ 

5.21J 

4.25, 4.27. 4.32^^i6■1J 

4..19, 5:i9-. 

. . ’'“A,' 



5.1'0.;s.,12. 

..:..M1; 




4,26,4„2S'&3a. 

4.25^a7j 

... 4.10, 5;5i 

5.17,5.22,5^31 

,5.17,5.22,15^24' 

5.23^7VU 

5.8- 5.13: 

...; C^.21 

4.26, 4.28, 4.30 ^ 4.3 1 ;6:'3- 



.10I-.5 
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PBlNf FROM LOC . , , , , , . • 
PRlNJFRpiyi TOP. 

PRINT El^prsfl TRIG.,.,.,,.. 

PRINTtT?PEND 

PRINTTO LpC , , 

PRINTTOTRIG.,...,,..,.. 

PRINT.STARJ 

PRlNTEfl; ;v ,.£ . A- r 

Printer, , .7. ..... 

Printing. , .. , ,. ,. .. 

Pri rrt.p^r^meter for IEC625 
Prpfe>es ............ .. .. ..... . .- 

P^G(2 

sii 'i - • .3 



’ 6.3 

6-3 

1 : : X : ■ : : ■ • 

3 ^^- it '■•J?-' * 

3.2,4.25,4-31 



3.13, 4.25, 4.31, 6.2- 6.3, 8.1, 8.9 
4.1, 4.25, f 29 - 4.30, &.J 8.9 

4.28 



3.2, 3.12 - 3.1-3, 4,3 -4.4 
3.13,4.25,4.31 

. . . CA 



1 ^- 



RECORD , , ^-22 - ^-24, 7.7 

RECORI>Mpp.|S| cM-A-.*:'- »*- E-r-t - f f -t' 

7 . 6 - 7 . 8 , 7 - 11 , 7 . 15 , 7 . 20 - 7.21 

4 29 - 4 30 

R;e,i^c£te> control ..j i-'-w-.. •:. ...••■ • • •.■.* • •.•.• • • 4.29-4.30 

f^S- 4.1,4.8,4.12-4.15 

4.8,4.12-4.15 

RESr ^-8, 4.12-4.1R,.4.15 

RIGHT . -S. . 7. : 4.10,5.6 

RS 232 2 , 3 , 4 .W 



R$232 cpnnegtor 
R5232 interface 



3 13 



2.3, 4.26 



s.'i- ,1 V - 3 li ,? c 



i f f 2 c . ... 

~ 

SAVE 

SCND 

Screen copy 

Sjireen Intensity 
5£LECf CHAMNEL 
^liEeXCLOCKCLKOON. ,. 
SELECT £LO£1<::GLKO OFF ,, 
SELEqr!<=i^OCKpLK-1 PN. .' 
SELECT CLOCK-CLK;1 ORTv- 



6.5 

5.17,5.22,5.24 

3.2, 8.1, 8.9 

3.2,3.13 

4.9 

4.20,5.7,5.21,5.22 

5.21 , 5.22 

4.20,5.7,5.21,5.22 

- - rs- = .4.20, 5.7, 5.21 , 5.22 
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SELECT CO Cl 
SELECT CODE 

SELECT’ H.RES^REC' . 

Select menus ■. 

SELECT TRIGGERWORO- 
SELECT 48CHNL-REC 

Sequence 

SET CO/Ci^ - 

SET TIME f : \ ^ ^ T. lA - 
SETTlMtOUl^ '9ht ; A.A 
SETUP 

SETUP LOAD .: f ^ .A A . . . ■■ 
SETU P SAVE - ^ . ■■ ■- 

SETUP TO LOAD 

SETUP TO SAVE 



5.18}5^:i9- 



6.4 -6.6 

6.5: 



SIZE 

SMALLER 

Softkeys . 

*•' ^ ‘ 



7.19 

^ . ^ . ... .... 

■ 2.2, 3;2,4.4, 4.6, 4.9 -4;1 1, 4.13 -4.14.-4.16,4.19 -4.21, 4.23 - 4*;2-4i‘'4;27-^4i28,^ 
4.30-4.31,4.33-4.37i5.5-5:7,-5.14-5.22,5.24- 5.27,6.3-6“6y-^ 

7.1, 7.3- 7.4, 7.-12-7.18,-7.20- 7.21, 7.23, 

2.3, 3.1,4.32-4.33,4.35-4.36, 6.1-76.3';-&.B*8L«^ 

r A. ■A^.. 7.4^ 

A 



SPECIAL . 

SPECIFY A 
SPECIFY B 

STAMP 2.4, 4.22-4.23>7.6-7.7, 7:11, 7..1.6, 7.^3 

START 3:1, 5.1, 5.9, 5.14, 6.3, 7.1,-&^8 

Start condition ^.^ . .■ ■. . - . . 5.f,5.9 

STATE 2.3, 2.6, 7.2 - 7.5; 7.7, 70^2 -7.^3, 7.2^ 

STATE display ; : ■ 

STOP 3.1,4.25,6.3,7.1,8.8 



STORE 2.5,5.9,5.13,5.21; 

SUBLEVEL 5.26-5.27 

. , , . ... E S' 4 ? 



.... .... ... . \'~OJ 

Terminator . ‘ : ; : ::.... w.3;2." 

TH RESHOLD -P y4:4'i=i4.6?4.^ 

Threshold vafu^'-'-.h V .-'W; ^ V-‘2.4 

Threshold voltages — '-2^3^’4v1 ,4.3^4?6 

THRSLD . . . ; 4.1, 4.3 4«‘4, 4.7, 4^1^?4.1-5' 

TIME . . . 2.4, 4:22 -4.23, 5.-10---5.1 1; 5:18 - 5.19, 7.5 - T.'S; 7.‘10 - 7'.1 1;-7.1‘6; 7.;23 






ccno m 






TIMESTAMP 

Tirpe.-st^rTip measurements 

timeout 

TImInG display 

TIMINGDiSPLAY 

TOP 

TFW^C^.... 

TRACE DELETE . 

*.' ■ t,. i • 

TRACE STO RE WRD 

TRANS 

TRANSITIONAL-RECORDING ..... 

Tpsger^. 

TrJ.gger.^nditioji' 

TRIGGER CONTROL COMMAND . 
TRIGGER CONTROL CONDITION . 

TRIGGER CONTROL DELAY 

TRIGGER CONTROL POSTTRIG ... 
TRIGGER CpwpOL START ....... 

TRlGf3ERC^Q|ipOLSUBLEV€L ... 

Trigger control condition 

Trigger contrblsequence 

TRIGGER DATA 



2.4,4.22,7.14 

4.22-4.23 

.V. 4^25,4.27-4.28 

.;;.V;VV:.V:..'..V......' 7.3 

2-6,7:2-7.5,7.17,7.19 

4.32.6.1,6.3,7.14,7.18 

.... 2.S;.3-:1,.5.1, 5.8- 5.14, 5.25 

■ 5.25 

t : 

'V. 5.25 

4.1,4.15-4.16 

4.15-4.17,4.22 

; 6.3 

5.23,8.1 
; 5.1 

; 5.25 

5.24 

5.18,5.23 

5.23 

5.24-5.27 

5.26 

5.24 

.... s: 1-5.4, 5.8-5.10,5.13,7.1 
5.1-5,7,5.12 



Trigger event ... .. 
Trigger sequence . 
TRIGGERWORD ... 

Trigger word 

Trigger word clocks 
Trigger word data 
Trigger word name 
Trigger words .... 

TRIGWORD 

TRIGWORDLINK .. 

TRWO 

TRW3 

TTL 



2.1,2.5, 4.12, 5.1 -5.2^ 5.8-5;9, 5.T3, 6.2 - 6.3.i-7-.1v7.6i 7.10 - 7.1 1, 7.14, 7.18 

2.5 

5:6-5.7,5.17,5.22,5.24 

2.5. 5:8- 5:5; 5.8, 5.17, 5.22, 5.24, 7.1 

5.4, 5.7 

5.5, 5.7 

5:4,5.6,5.17,5.22,5.24 

. 2.5, 4.7; 5:11 5:8-5;4, 5;8; 5:11 - 5.12, 5.17, 5.22, 7.1 

5.17,5.22,5.24 

5.22 

5.1 

5.1,5:3-5.4,5.9,5.12-5-13 

2.3, 4. 1 , 4.3' - 4;4‘; 4:6 - 4.7, 4. 1 2, 4. 1 5, 4. 1 7 



•*. ' 

r ^ ... 

^ .?»;!: ... .. . ....... 

T,c. ......... 

i -i - si £ . ' •• 

Video output 

J-- ^ : j. 

W ............................ 

WHILE ,;.!!!!!. 

WINDOW 

WITH condition 

WRD ‘ 

X 

xoFF 

xoN ...... 

-.2 •• 

^ ■■■I . 



u 

UP 

USEC 

V 

VAR 



\ I •? ,6 







A:T>'-BiVn 






3.1,4.1’9V 

...... 7-;" W 



•<£iC'D;''itV=r' 



4 . 4 : 



> 5 T 






........ " 3 . 2 , r 

0«W"?fO''c sDAFi"" 



., I \Ak 9-' 



5.9-5:12; s.ie.s.'TS-s.: 

7.8/7.10';^?^^ 



■ . Ci7.AMMo:' J0>* vyro 



■ . VA. 31 I' '0;ri‘0': "T 

Oi^r^rzo^ 

... . . 

■.■. hd:; 

. -,■... . A"AlT^-:iDD'»T 

■t-’? i ~. . -^Si. I 
. . . '• . ' '■ 
" ‘rDT'* 

'VtC>V. 

Vao-tih-T 

• . . • , 6L7 sb • bT-:- t* f' 2 ' • 5 “ 

■. •, . . !r ■le'ftJDi .T 
-. . . • ibibv-< ■’SUE*"! 

■, OVii'Rl 



, ‘ !"!■ 
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